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CONFERENCE ON GASTRIC CANCER 

A conference on gastric cancer, sponsored by States Public Health Service. The attendance 
the National Advisory Cancer Council, United here and the program testify to the rapidly in- 
States Public Health Service, was held in Billings creasing interest in pressing the attack upon gas- 
Hospital, University of Chicago, December 5-6, tric cancer, which, as you all know, is one of the 

1946. ' most fatal forms of neoplastic disease. 
It is with profound regret that we announce the 

THURSDAY MORNING SESSION ‘ . a . eel — vr: 

_ Magno absence of Dr. George M. Smith. of Yale Univer- 
DeceMBer 5, 1946 sity, Executive Director of the National Advisory 
The first session of the Gastric Cancer Confer- Cancer Council. This conference is very close to 


ence convened at 9:30 a.m., Dr. Alexander Brun- 
schwig, of the University of Chicago, presiding. 
Chairman Brunschwig: Dr. Parran, Ladies, and 


his heart, and its success will be due in large meas- 
ure to his untiring efforts. 
It is a great privilege for us to have Surgeon 


Gentlemen: On behalf of the University I want General Parran, of the United States Public 
to welcome you to the third Gastric Cancer Confer- Health Service, open this conference. He is with 
ence, which is being held under the auspices of the us today because of his deep interest in the cancer 
National Advisory Cancer Council, of the United problem. Dr. Parran. 


A NATIONAL CANCER POLICY? 


By THoMAS PARRAN, M. D., Surgeon General, Unitad States Public Health Service 


It is hardly necessary for me to point out to 1942 through 1945, the same number of Americans 
members of this conference that during the past died of cancer of the digestive system. Thus it is 
few years cancer has emerged as one of the most evident that if your conference this week is suc- 
urgent of our public health problems. Any disease — cessful, it will point the way to longer life for 
that takes an annual toll of 175,000 persons must many of our fellow citizens. 
be of major concern to research workers, to public The person who deserves the major credit for 
health officials, and above all to the American mobilizing the diverse group of experts assembled 
people, who suffer and die from it. here today is Dr. George M. Smith. As a member 

Although 30 years ago cancer stood seventh in of the National Advisory Cancer Council and later 
the list of causes of death, today it ranks second. as its Executive Director, he has continued over 
Unless we acquire greater mastery over this the years to urge intensified research and correla- 
disease than we now have, through intensified tion of the several disciplines needed to advance 
research and more widespread application of facts our knowledge of gastric cancer. In Dr. Smith’s 
already known, cancer will kill 20,000,000 Ameri- absence, may I express my own appreciation and 
cans now living. his in welcoming you and in thanking each of you 

About 45 percent of all cancer deaths are caused for contributing to the success of this conference, 
by cancer of the digestive system. Gastric cancer both through your previous work and your pres- 
alone accounts for 15 percent of the total cancer ence here. 
deaths. During World War II, the American Our previous conferences, at Bethesda in 1940 
armed forces lost about 300,000 men as a result of and at New York in 1944, aroused a great deal of 
enemy action. During the same 4-year period, interest among scientists concerned with gastric 
oor aT ca og ene oe cancer and were influential in encouraging a num- 
“tte eee eee eee ber of new researches. Let us hope that the 
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present conference will propose new methods of 
attack on gastric cancer and relate those efforts to 
the over-all problem posed by cancer. Concerted 
action by and interchange of information bet ween 
groups such as this represent long steps toward 
the common goal of bringing cancer under con- 
trol. 

For the United States Public Health Service, 
I can report that two and one-half million dollars 
of grant-in-aid funds from the appropriation for 
general health are available this year for the first 
time to the State health agencies for work in 
cancer control, These funds will help provide 
more and better education about cancer, both for 
professional and the general public. 
They will help supply such facilities as cancer- 
detection clinics, and laboratory service for tissue 
diagnosis and will promote competent cancer- 
treatment centers. In short, these funds will be 
used better to apply the knowledge we now have 
regarding cancer control. 

Other evidences of the Public Health Service 
concern in cancer control through the National 
Cancer Institute are familiar to most members of 
this conference. The tumor clinie at the Marine 
Hospital in Baltimore, the loan of radium to ap- 
proved hospitals, the training of physicians in the 
diagnosis and treatment of cancer, the research 
fellowships. and the consultation service for States 
wishing to organize cancer-control programs are 
all phases of our current activity in this field. It 
was only in 1937 that the basic act was passed. 
Since then the Public Health Service has estab- 
lished the National Cancer Institute and on recom- 
mendation of the National Advisory Cancer Coun- 
cil has made grants-in-aid for cancer research. 
The annual budgets of the National Cancer Insti- 
tute have varied from a high of $700,000 per year 
to about $500,000 during the last years of World 
War II, when we diverted to the war effort the 
major part of our scientific resources. For the 
present fiscal year, Congress increased the cancer 
budget to $1,772,000. At least one-half million 
dollars will be provided to aid cancer research in 
outside institutions during this fiscal year. Most 
of these grants are to research centers for the sup- 
port of both fundamental and clinical research. 
Current projects in gastric cancer aided by Cancer 
Institute funds are as follows: 

(1) Study under the direction of Dr. Leon 
Schiff, at the University of Cincinnati of (a) gas- 
tric excretion of radiolodide and its distribution 
in the body: (4) study of gastric carcinoma and 
chronic gastritis (current grant, $15,000), 

(2) Study under the direction of Dr. Edward L. 
Howes, at Columbia University, of the relation- 
ship of undifferentiated epithelium and reticulin 
in the evolution of adenocarcinoma of the stomach 
produced by carcinogenic threads (current grant, 
$7.968). 
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(3) Study under the direction of Dr. Shields 
Warren, at Harvard University, of the pathologic 
aspects of gastric cancer and related lesions (cur- 
rent grant, 89,654). 

(4) Study under the direction of Dr. C. P. 
Rhoads, Memorial Hospital for the Treatment 
of Cancer and Allied Diseases, of metabolism in 
patients with gastric cancer (current grant, 
$10,000). 

(5) Studies under Dr. Owen H. Wangensteen, 
University of Minnesota, to identify “precursor 
groups.” in which cancer of the stomach is develop- 
ing (current grant, SS.OO0). 

(6) Study under the direction of Dr. Robert 
Hebbel, University of Minnesota, of the relation 
of gastritis to carcinoma of the stomach (current 
grant, $2,100). 

(7) Histochemical studies of the stomach in re- 
lation to cancer under the direction of Dr. David 
Glick, University of Minnesota (current grant, 
S3.950). 

(8) A physiologic and cytologic investigation 
of the gastric-mucous barrier in relation to the 
gastric-cancer problem, and a study of the fasting 
gastric contents in patients as a basis for a possible 
diagnostic procedure, under the direction of Dr. 
Franklin Hollander, at Mount Sinai Hospital, 
New York City (current grant, $15,000). 

(9) Study under the direction of Dr. John J. 
Morton, University of Rochester, of gastric secre- 
tions in patients with gastric cancer (current 
grant, 310.000). 

Some of these projects have been supported by 
previous grants in addition to the current one. 
These grants represent a small. but sound begin- 
ning in a difficult sector of a baffling problem. 

While the total Federal funds for cancer re- 
search up to now have been small, as compared 
with medical research grants to prosecute the war. 
the valid research proposals in cancer likewise 
have been few in number, of short duration, and 
not of large scope. 

Yet there is a widespread and understandable 
public demand that this Nation, with its great 
technological competence, should turn its atten 
tion to the finding of the cause and cure of can- 
cer, with the same vigor and ingenuity that were 

used to win the war. We may expect that this 
demand will increase; for with our aging popu- 
lation, more and more persons who once died from 
the diseases of childhood and early life will 
live into middle and old age to. die of cancer 
More and more families will see first hand the 
anguish of a loved one dying with cancer and will 
know the hopelessness of trying to save him. I 
will be impossible for them to understand why # 
Nation which has so perfected the art and scienet 
of destruction of life in war does not bend its ful 
effort to improving its knowledge and applying 
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it widely and promptly to the saving of life from 
so dreadful a cause. 

Why are not more great research centers prose- 
cuting cancer research on a larger scale? Why 
do not more competent young scientists work on 
the cancer problem? These and like questions are 
posed to me constantly by interested citizens and 
legislators. The most frequent question is, How 
much money is needed to solve the cancer prob- 
len’ Back of this last question there usually is 
the statement that we spent x billions of dollars 
to produce an atomic bomb, and the American 
people are willing to spend a comparable amount, 
or more if needed, to conquer cancer. 

You scientists, who have struggled so long to 
secure funds with which to speed your pursuit 
of knowledge, and persons like myself, whose 
vicarious scientific satisfactions have come from 
putting a few more tools in the hands of eager 
investigators, are thrilled by this vista of bounti- 
ful aid. We are also sobered by the possibility 
that medical research as a whole may be discred- 
ited for vears if vast sims of public moneys are 
accepted and spent with the implicit understand- 
ing that thereby the cause, cure, and prevention 
of cancer, or of any disease, is assured. 

It is easy to understand the motivation, and 
all of us would concur in the objectives of those 
who assume that money alone will produce the 
desired result. Certainly we agree that without 
substantial funds the desired result is likely to 
be long delaved. A most praiseworthy purpose 
was responsible for the Pepper-Neely bill in the 
Seventy-ninth Congress, which authorized the 
impressive sum of $100,000,000 to bring together 
the world’s cancer-research experts and, in the 
language of the bill, “coordinate and utilize their 
services in a supreme endeavor to discover means 
of curing and preventing cancer.” Witnesses at 
hearings on this bill objected to the indefiniteness 
of administrative provisions and to its lack of re- 
lation to the existing program of the Government 
in cancer research and control. Although the bill 
did not pass, the hearings helped greatly to bring 
the problem of cancer before the public mind. to 
identify it as a national health problem, and to se- 
cure agreement that substantial amounts of Fed- 
eral funds, with assured availability over a period 
of years, would be required to induce a sufficient 
number of scientific institutions and a sufficient 
number of competent young scientists to engage 
in the fundamental, long-time studies which most 
of us believe will be necessary before the scourge 
of cancer is ended. 

You scientists, therefore, and others like you 
have the grave responsibility of forming a sound 
judgment and of giving competent advice to those 
who will be framing national legislative policy on 
this subject. 


ON GASTRIC CANCER 
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As a first fact in considering the background of 
‘ancer, I think we can agree that we cannot make 
a direct analogy between the manufacture of the 
atomic bomb and the discovery of a cancer cure. 
In 1940, the fundamental knowledge regarding 
atomic fission (and therefore, the probability that 
this knowledge could be applied to produce power 
or a deadly explosive) was much more complete 
than is our current knowledge of cancer pre- 
vention. 

The cost of fabricating an atomic bomb was 
huge, yet the total cost of all the fundamental 
research by Einstein, by Rutherford, by Bohr, and 
by Fermi was very small, and it was not incurred 
with this specific object in view, quite the contrary. 
They were pursuing basic knowledge for its own 
sake. 

Intensified studies, broadly based to find the 
cause and cure of cancer, probably will be most 
fruitful if directed towards the fundamental 
problems of cellular life, the interaction of groups 
of cells and of organ systems in this most compli- 
cated of all chemical and biologie structures, man 
himself. 

With our limited total qualified scientific man 
power, with a great area of the unknown to be 
explored, with limited funds for all types of bio- 
logic research, and with many more objects of such 
research which have seemed to offer more promis- 
ing (and more prompt) returns, relatively few 
research workers have engaged in cancer studies 
as such. 

In the pursuit of the goal, it seems likely that 
we may not discover a route to the Indies, but, as 
accrued from the investment of Ferdinand and 
Isabella, there may be greater dividends in the 
discovery of an America on the way. 

It is only the rare expedition of discovery, only 
the occasional research, that pays any dividends 
whatever. It has been said that only 2 percent 
of all industrial research is profitable at all, but 
the returns from that small fraction much more 
than balance the total cost. 

I hope, also, that we shall not differ as to the 
principle that acquiring knowledge and applying 
it should be a part of the same process. Everyone 
agrees that we are applying only a fraction of our 
current knowledge about cancer to help those who 
die from it now. Ignorance on the part of the 
patient, lack of skilled doctors, lack of modern 
facilities staffed by competent experts, lack of 
money to pay for the best care, all result in need- 
less cancer deaths. 

Important though cancer may be as a public 
health problem, it is not separable from other 
major hazards with which our health agencies, 
Federal, State, and local, have been created to 
deal. The scientific tactics against tuberculosis, 

cancer, syphilis. infant mortality, mental illness, 
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or malaria will differ. 
is the same, 

The basie philosophy which I am trying to ex- 
pound is that the search for new knowledge con- 
cerning the cause, prevention, cure, and control 
of the major physical and mental diseases and 
impairments of man and the widespread applica- 
tion of such knowledge is of concern to our society 
asa whole. Therefore, it is an appropriate object 
of national action. 

I urge you who are primarily concerned with 
gastric cancer to see your problems in this over- 
all setting of national health. 

From what I have said you will realize that the 
Public Health Service has been searching for the 
elements of a sound policy i in respect to cancer. 
After deliberation with our National Advisory 
Cancer Council, we jointly have adopted certain 
principles, which we shall put forward as a basis 
for discussion, and we hdpe as a basis for agree- 
ment in formulating a national course of action. 
The principles are as follows: 

(1) The cancer problem is of such importance 
to the Nation’s health that Federal action on a 
much larger scale than heretofore is greatly and 
urgently needed. 

(2) Increased Federal support is needed not 
only for research into the cause and means of con- 
trol of cancer but also for assisting States and 
local communities in applying more efficiently 
knowledge already acquired. 

(3) The cancer problem is essentially a public 
health problem. While in its research phase, it 
must depend upon the widest variety of scientific 
disciplines, this, in itself, does not distinguish can- 
cer from any other disease of man. 

(4) Research is a basic tool and not an end of 
public health. 

(5) A dissociation of fundamental research and 
practical application on any public health problem 
inevitably weakens the efforts of each. 

(6) The United States Public Health Service 
has an extremely broad statutory basis for dis- 
charging appropriate responsibilities of the Fed- 
eral Government in connection with the cancer 
problem. The Public Health Service has a back- 
ground of experience and a nucleus of organization 
and physical facilities unparalleled anywhere in 
the world, as a resource to apply to the cancer 
problem in its broadest aspects. 

(7) Experience has shown repeatedly that one 
of the great weaknesses of our national health ef- 
fort is its dispersion, and the scattering of its 
programs and resources over a large number of 
different official agencies. All informed opinion 
is in agreement w ith the desirability, indeed neces- 
sity, of bringing the various elements of our na- 
tional health program into a far more closely in- 
tegrated framework of administration than now 
exists. This will become increasingly urgent as 
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the health demands of the country come more 
nearly to exhausting its profession: al and scientific 
pote ntials. 

(8) For these reasons, the policy of the Public 
Health Service is one of support to legislation 
which would provide for greater and more liberal 
assistance in dealing with both the research and 
control aspects of the cancer problem, but the 
Service could not lend support to Federal legisla- 
tion designed to dissociate the several phases of 
the problem from each other by placing the re- 
search phase outside the administrative framework 
of the principal health agency of the Government. 

In spite of the fact that much more could and 
should be done now, the outlook for cancer research 
and control in the United States is more encourag- 
ing today than it has been at any time in the past. 
With the return of peace to our country, our best 
scientific minds can once again follow constructive 
pursuits. Cancer constitutes a challenge to which 
both private and governmental agencies are today 
responding with new vigor. The efforts of each 
need to be combined. More tax money and more 
private money is being spent on cancer; more uni- 
versities and hospitals are engaging in research; 
more State and local control programs are being 
established. But up to now all our sights have 
been set too low. The National Cancer Institute 
should have a modern cancer-research hospital and 
greatly expanded laboratory facilities to provide 
much needed space for enlarging studies already 


under way and initiating new ones, particularly 
those requiring a close correlation between the 


fundamental biologic sciences and clinical re- 
search. Much larger grants assured over a long 
period should be available to develop many oan 
research centers and to support individual proj- 
ects as well. 
With greater interest being shown by private 
groups, additional sums of money are being made 
available for research. The American Cance! 
Society recently announced that between 3 and 4 
million of the approximately 12 million dollars 
raised in its campaign this vear will be devoted t 
research. The Alfred P. Sloan Foundation ha: 
given + million dollars to establish the Sloan- 
Kettering Institute for Cancer Research in Nev 
York City in connection with the Memorial Hos 
pital for Treatment of Cancer and Allied Dis 
eases. Another 4+ million dollars was raised fo! 
that hospital through public subscription. Thes 
and many other efforts on a smaller scale are ev! 
dences that the attack on the cancer problem 
being substantially broadened. 
I have ventured to suggest to you a nation} 
cancer policy. Within the framework of thi 
policy, we know that work on gastric cancer shoul 
have a prominent place. Early i in its program, the 
National Advisory Cancer Council decided 
exert special effort in gastric cancer because of it 
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high death rate and because of the lack of informa- 
tion on its causes, diagnosis, and treatment. Gas- 
tric cancer is one of the most complicated and im- 
portant problems that face us today in the cancer 
field. Cancer is one of our most important health 
problems. Health is one of the most important 
national problems. To solve each requires the 
united effort of all. The Nation solicits your con- 
tinued and increased help. 

Chairman Brunschwig: Thank you, Dr. Parran. 
Before proceeding with the program, I should like 
to make a few announcements. (Announcement 
regarding luncheon.) We have foreign guests 
that we are happy to present to the conference: 

Dr. V. V. Parin, Secretary General of the Academy 
of Medical Sciences of the U.S. S. R. 

Dr. Michel Pobedinsky, of Moscow. 

Dr. A. S. Serebrov, of the Institute of Oncology, Len- 
ingrad. ; 

Dr. Rostislav Kavetski, of the Ukranian Academy of 
Sciences, Kiev. 

Dr. P. R. Peacock, Director of cancer research at Glas- 
gow Royal Cancer Hospital, Glasgow, Scotland. 

Dr. Erik Laudboe-Christensen, Copenhagen, Denmark. 

The following papers were then presented, as 
listed, without discussion : 

Further Observations on the Genetic Nature of Gastric 


Cancer in Mice, by Dr, Leonell C. Strong, of Yale 
University. 
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The Pathology of Gastric Carcinoma in Mice, by Drs. 
Elsie McPeak and Shields Warren, New England Dea- 
coness Hospital, Boston. 

Experimental Hyperplastic Gastritis and Gastric Poly- 
posis in Monkeys, by Dr. Clarence C. Lushbaugh, Univer- 
sity of Chicago. 

Observations on Gastric Atrophy after Liver Therapy, 
by Dr. Edward B. Benedict, Massachusetts General Hos- 
pital, Boston. 

Pernicious Anemia and Tumors of the Stomach, by 
Dr. Leo G. Rigler, University of Minnesota, and Dr. Henry 
8S. Kaplan, Yale University. 

Studies of Patients with Gastric Cancer, by Dr. C. P. 
Rhoads, Memorial Hospital for the Treatment of Cancer 
and Allied Diseases, New York City. 

The Radical Surgical Treatment of Gastric Cancer, by 
Dr. George T. Pack, Gastric Service of the Memorial 
Hospital for the Treatment of Cancer and Allied Diseases, 
New York City. 

An Attempt to Produce Malignant Transformation of 
Gastric Ulcers in Rabbits; a Preliminary Report, by Dr. 
A. C. Ivy and Almarose Cooke, Northwestern University 
and University of Illinois. 

Gastrie (and Salivary) Excretion of Radioiodine in Man 
(Preliminary Report), by Drs. Leon Schiff, C. D. Stevens, 
W. E. Molle, H. Steinberg, Carl W. Kumpe, and by P. 
Stewart, University of Cincinnati and Cincinnati General 
Hospital. 

Concentration of Quinine in Gastrointestinal Cancers 
(Preliminary Report), by Drs. F. E. Kelsey and A. Brun- 
schwig, University of Chicago. 

The Cytology of the Gastric Fluid in the Diagnosis of 
Carcinoma of the Stomach, by Drs. George N. Papani- 
colaou and William A. Cooper, Cornell University and 
the New York Hospital. 
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FURTHER OBSERVATIONS ON THE GENETIC NATURE OF GASTRIC CANCER IN MICE? 


By LEONELL C. STRONG, associate professor, Department of Anatomy, Yale University Schoel of Medicine 


INTRODUCTION 


At the last meeting of the symposium on gastric 
carcinoma, data were presented which led to the 
following conclusions: (1) Gastric adenocarci- 
noma, as well as other types of neoplastic lesions 
and hyperplasias of the stomach, had been in- 
duced in mice following the subcutaneous injec- 
tion of methylcholanthrene dissolved in sesame 
oil: (2) the untreated descendants of these mice 
continued to develop gastric carcinoma and other 
lesions spontaneously ; (3) a genetic mutation had 
occurred on the “brown tagged” chromosome dur- 
ing the extent of the experiment of the injection 
of methylcholanthrene into both parents for many 
generations; and (+) this mutation was respon- 
sible, in part, for the development of gastric 
adenocarcinomas in the mice following the sub- 
cutaneous injection of methyle holanthrene.? 
These data, together with (1) the production of 
many physiologic disturbances, such as an in- 
creased growth rate, the attainment of giant adult 
body size, a precocious sexual maturity, and dis- 
turbances of fertility and fecundity, (2) many 
embryologic disturbances, such as situs inversus, 
dextrocardia, ete., (3) the induction of many 
somatic mosaics involving hair pigmentation (in- 
dividuals which are somatic composites of two 
genotypes), (4) the establishment of an unstable 
physiologic state for the production of hair pig- 
mentation, possibly due to an unstable genetic 
mechanism, and (5) the production of numerous 
germinal mutations, involving coat color, eye 
color, and distributional patterns of pigmentation, 
are convincing evidence that one of the effects of 
methylcholanthrene or one of its metabolites 
ipon the organism is on the nuclear components 
and on the germ plasm bringing about germinal 
changes which are hereditarily established from 
their point of origin. Thus it is certain that a 
hereditary disease or a hereditary susceptibility 
to a disease, gastric cancer, and other biologically 
related lesions in the stomachs of mice, has been 
induced with chemical means. In this communi- 
cation, it is our intention (1) to bring the experi- 
mental evidence bearing on gastric carcinoma in 
mice up to date and (2) to indicate the future 
development for a research program for the use 
of these mice. An extensive description of the 
various gastric lesions obtained, together with 
the investigation of the early histologic changes 
involved in the stomachs of mice that eventually 


-_ 


This experiment was made possible by grants from The Anna 
Fuller Fund and The Jane Coffin Childs Memorial Fund for 
Medical Research. 

*Strone, L. C.: Genetic analysis of the induction of tumors 
by methylcholanthrene. IX. Induced and spontaneous adeno- 
carcinomas of the stomach in mice. J. Nat. Cancer Inst. 5: 
339-362 (1945). 


give rise to a gastric lesion, will be discussed at 
some future time. 

In order to orient attention on the particular 
gastric lesion being discussed, only two records are 
presented here. Female mouse G75 was born 
April 27, 1942. She died November 30, 1943, at 
562 days of age. She had not received any experi- 
mental treatment since birth. She had, however, 
possibly been exposed to methylcholanthrene or 
one of its metabolites in utero, since her mother 
had been injected subcutaneously with 1 mg. of 
methylcholanthrene dissolved in sesame oil, on 
February 27, 1942. Autopsy of female G75 dis- 
closed a solid tumor mass near the limiting ridge 
at the greater curvature of the stomach. This 
mass was 0.5 inch in diameter. One of the lymph 
nodes between the lesser curvature and the liver 
was approximately 0.25 inch in diameter. A second 
lymph node in the same region was also consider- 
ably enlarged. A description of this gastric lesion 
by Dr. Harry M. Zimmerman, together with his 
opinion of it, is as follows: 

Whereas the mucosa of the esophagus is intact, that 
of the cardia of the stomach is altered by carcinomatous 
change. The neoplasm is an anaplastic gastric carcinoma 
with ulceration, local invasiveness and distant metastasis. 
In part it is a definite adenocarcinoma, but there is some 
metaplasia with a slight tendency towards keratinization 
of the epithelium. Lymph vessels in the esophageal wall 
are invaded by the tumor. Many cells are in mitotic divi- 
sion. All coats of the stomach wall, including the serosa, 
are infiltrated by the neoplasm. A regional lymph node 
near the pancreas is partially destroyed by a metastatic 
mass of the gastric carcinoma. 

Another record is from female mouse NHO 
183224. She was born May 3, 1943, and on July 3. 
1943, was injected subcutaneously in the right 


groin with 1 mg. of methylcholanthrene dissolved in 


0.1 ce. of sesame oil. She died January 29, 1945. 
Autopsy disclosed discreet, solid, white nodules of 
tumors in the stomach, liver, diaphragm, perito- 
neum, ovary, and in the intestinal mesentery. The 
description of the lesion and an opinion of the 
tumor by Dr. Zimmerman are as follows: 


This again is an anaplastic adenocarcinoma which ap- 
pears to have arisen from the cardia of the stomach.  Al- 
though the esophageal wall is diffusely infiltrated by the 
neoplasm, the keratinized squamous epithelium which 
forms the mucosa of the esophagus is intact. There is 
considerable metaplasia in the tumor with a distinct tend- 
ency towards keratinization. Metastases are widespread 
to many different organs, but their microscopic appear- 
ance varies somewhat with the organ involved. Thus 
in the liver the tumor is predominantly adenocarcinoma- 
tous, Whereas in the ovaries it is anaplastic and keratiniz- 
ing. In the lymph nodes, on the other hand, these several 
microscopic pictures are all present. 


The typical squamous carcinoma of the fore- 
stomach and the anaplastic carcinoma of the 
stomach, both of which tumors metastasize exten- 
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sively throughout the abdomen, are not discussed 
here. Most of the lesions in the present series 
arise just anterior to the pylorus in the gastric 
mucosa. In only one case was the sphincter muscle 
of the pylorus itself involved in the lesion. The 
lesion grows in one of several ways, either as a 
polyp into the lumen, or as a spreading sheet just 
below the muscularis mucosa, or invasively ito 
the muscular layers and beyond. The early tu- 
mors may be either cystic or solid. The terminal 
state apparently of the cystic condition was 
reached in male mouse 216733, which shows a 
double cyst coming from the gastric mucosa 11% 
inches in diameter. On the surface of the cyst 
was a solid mass 0.75 of an inch long, the nature 
of which has not yet been determined. The rela- 
tive frequency of these various types of lesions, all 
arising in the same anatomical relation to each 
other (indicated previously *), and the possible 
biologic relationship existing between them will be 
discussed at some future time. 


MATERIALS AND METHODS 


The origin of the mice used in the present work 
has been described, and the genetic relationship be- 
tween the various sublines of the NH stock has 
also been discussed.* Similarly, the experimental 
procedures have been adequately discussed.* 

RESULTS 

To date, 540 mice have developed lesions in their 
gastric mucosae following the subcutaneous injec- 
tion of methylcholanthrene. The lesions have 
occurred in mice from the F,; to F,, generations 
inclusive. The data are given in table 1. Data 
on the average latent period between the subcuta- 
neous injection of methylcholanthrene and the 
appearance of the gastric lesions are also presented 
graphically in figure 1. The figure shows that 
there has been a decline in the latent period from 
the F, generation onward. This decline, however, 
has not been uniform, as would be expected by 
venetic selection alone. but has occurred at two 
periods. The first decline, started in the F; gener- 
ation, had reached equilibrium by the F, gener- 
ation. Between the F, and F,, generations, there 
was a period of equilibrium in which the latent 
period for the development of gastric lesions did 
not change significantly. Again in the F,, gener- 
ation a new decline for the latent period set in, 
and this has continued to the F,, generation. At 
the center of the period where equilibrium had 
been reached, showing a uniform response for the 
development of gastric carcinoma and its related 
gastric lesions, mice were outcrossed to mice of the 
untreated C57 inbred stock. These data provided 
material for the conclusion ® that a mutation had 


*5 See footnote 2 


®* See footnote 2 
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Genera! ems 
FicurRE 1.—Average latent period for the development of 
gastric adenocarcinoma following the subeutaneous in- 
jection of methylcholanthrene. The abscissa shows the 
generations of mice, the ordinate the average latent 
period in days. 


occurred on the brown tagged chromosome, which 
caused these mice to give rise to gastric carcinoma 
following the subcutaneous injection of methyl- 
cholanthrene. The second precipitous drop in the 
latent period for the development of gastric lesions 
is therefore suggestive evidence that a new germi- 
nal mutation has occurred in a strain of mice whose 
ancestors for many generations have been injected 
with methyleholanthrene. This change could take 
place either at the old locus on the brown tagged 
chromosome or at some other locus. 
able amount of work using the genetic technique 


of hybridization is indicated before a rational ex- | 
planation of this new precipitous drop of the latent | 
It is unwise to make a | 


period is forthcoming. 
further outcross, however. before the latent period 
for the development of gastric carcinoma has 
again reached equilibrium. 


TABLE 1.—Appearance of gastric carcinomas and other 
lesions in mice following the subeutancous injection of 
methulcholanthrene . 





Num- — Num- —— 
Generation ber of tent pe- Generation ber of tent pe- 
mice riod mice riod 
Days Days 
5 1 471.0 13 x 321.9 
6 4 463.0 14 74 283. 6 
7 7 283.3 15 62 256. 6 
s 6 399. 3 16 63 190. 1 
” s 255.7 || 17 25 158. 7 
10 10 388. 1 is 2 129.0 
11 60 312.8 . 
12 130 321.3 Total 540 





Figure 2 presents data on the incidence of spon- 
taneous gastric carcinomas and biologically related 
lesions in the untreated descendants of mice whose 
ancestry has been injected with methylcholan- 
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FIGURE 2.—Increased incidence of spontaneous adenocar- 


cinomas of the stomach in nine successive groups of 
mice kept under controlled conditions but derived from 
mice that had previously developed adenocarcinomas 
of the stomach after being injected subcutaneously with 
methylcholanthrene. Abscissa, time in days; ordinate, 
percentages of mice showing spontaneous gastric 
adenocarcinomas. 


threne for many generations. Five additional 
groups of one hundred twenty mice each have been 
added to the data bearing on this problem dis- 
cussed at the former gastric cancer symposium.’ 
The new data indicate that the incidence of spon- 
taneous gastric mucosal lesions in the succeeding 
groups is coming earlier and earlier in life and in 
ever-increasing numbers. In the last group 
reported, SI, all mice, both males and females, 
develop spontaneous gastric cancer, etc., by 325 
days of age. The m: ales, however, show a signifi- 
cantly higher incidence of stomach tumors ‘than 
do litter-mate females. In this figure, data are 
presented for mice which may have ‘been subjected 
to methylcholanthrene or one of its metabolites 
in utero. 

In the 3F Br descent * the mice have been re- 
moved from a methylcholanthrene-injection his- 
tory for more than 1 generation. Their ancestry, 
however, had been injected with methlycholan- 
thrhene for 9 generations (from the F, to the F,;), 
At the present time, 12 genet rations of an untreated 
descent have been obtained (F,,—F.,;). but mice 
only up to the F, generation have reached the 
expected gastric cancer age. In mice of the Fy 
generation, the incidence of spontaneous gastric 
cancer is as high as it was in mice of the F, to the 
F. generation. It is thus becoming increasingly 
clear, although the necessary genetic outcross has 
not been made, that spontaneous gastric carcinoma 
in mice as well as susceptibility to the induction of 
gastric carcinoma by a subcutaneous injection of 
methyle ielntiinene is also hereditarily deter- 
mined. It would be of biologic interest to prove 
whether the 2 genetic mechanisms are the same or 
genetically independent of each other. 


— 


"See fig. 4, 348, of the paper by Strong, cited in footnote 2. 
* Referred . previously on p. 353 of article by Strong, cited 
in footnote 2, although symbol was not used. 
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Another series of mice be 
dence of spontaneous gastric cancer has also been 
started. In this experiment, it was the intention 
to compare the incidence of these stomach tumors 
in mice where an overcrowding had been employed, 
In several series, six to seven mice (fig. 2) were 
kept in a single box, the boxes being of the same 
dimensions for all the series. The incidence of 
spontaneous gastric tumors was considerably re- 
duced when the mice were overcrowded (10 to the 
box). This investigation, since it may throw some 
light on the problem of the origin and prevention 
of gastric carcinoma in mice, has been considerably 
expanded, and the results obtained will be dis- 
cussed at some future time. 


uring upon the inci- 


DISCUSSION 


Until the biologic or pathologic nature of the 
series of stomach cancers and other related lesions 
in mice is more fully understood, it is perhaps 
futile to discuss them at length in terms of biology. 
As in other types of pathologic lesions, a consid- 
erable divergence of opinion concerning these le- 
sions has alre: ady been expressed. 

It seems reasonable to express the biologic opin- 
ion that these gastric lesions arising in the same 
anatomic position and relation to the gastric mu- 
cosa, even though they may show a multiplicity 
of end results, must be somehow or other organi- 

cally related to each other. Some of these lesions 
are unquestionably neoplastic since they fulfill the 
criteria of malignancy of invasiveness and their 
ability to metastasize extensively: others are un- 
questionably adenomatous polyps, and still others 
are cysts. Genetically, these mice that give rise 
to variable gastric lesions are endowed with a con- 
siderable amount of biologic variability since they 
were produced through the process of hybridiza- 
tion. It is also clear that mutations are continu- 
ally arising in the germ plasm of these mice and 
that this genetic process is also increasing biologic 
variability. Therefore it may be that the primary 
lesion is a single embryologic one, the nature of 
which has not vet been determined. Superimposed 
on this embryologic defect are the influences of 


biologic variability, and as a result of these bio- 
logic variants the end result in different mice is 


different. 

In human gastric material, the pathologist must 
content himself almost exclusively with autopsy 
or terminal material. His opinions must be de- 
pendent upon the study of tissues obtained after 
or near the death of the individual. On the other 
hand in mice of the NHO descent (Brs subline), 
we have the opportunity of investigating not sa 4 
the terminal stage of gastric adenocarcinoma 
showing invasiveness and widespread metastases 
but. also by killing animals at all ages to investi- 
gate the earliest ch: anges that lead inevitably not 
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only to gast ric cancer but also to other gastric le- 
sions which, although not suspected in human ma- 
terial, may be unquestionably biologically related 
to it. 

CONCLUSIONS 


New observations have st rengthened a conclu- 
sion arrived at previously that a hereditary disease 
or a hereditary susceptibility to a disease, gastric 
cancer in mice, has been induced with chemical 
meals. 


OF THE NATIONAL CANCER INSTITUTE 


A multiplicity of pathologic lesions arising just | 
anterior to the pylorus of the stomach in mice are 
probably biologically related to each other, all 
being derived from the same or a similar em- 
bryologic defect. 

This multiplicity of lesions all arising from the 
came or a similar biologic defeet is probably the 
resultant of biologic variability of mice brought | 
about by (1) the process of hybridization and (2) 
the induction of germinal mutations by methyl- 
cholanthrene or one of its metabolites. 
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By Etstr McPreak, M. D., 
In a study related to occurrence of gastric car- 
cinoma In any animal, it is interesting to note that 
many reports (7-9) stress the rare occurrence of 
these lesions in the lower animals as contrasted 
with the high incidence of cancer of the stomach in 
the human being. Up to 1936 reports of gastric 
carcinoma in mice included 16 squamous- cell tu- 
mors (9. 70-14) and 3 adenocarcinomas (4, 14). 
In 1936 Bittner (16) recorded the finding of 
adenomatous tumors in 2 mice of strain lL. bn 1937 
and 1938 Andervont and Stewart (77, 78) reported 
adenomatous lesions of the pyloric chamber of 
mice of strain I, stating that virtually all animals 
of both sexes had developed this lesion by the age 
of 8 months. They found similar but less exten- 
sive lesions in mice of + other strains. 

In 1938 Wells, Slye. and Holmes (4) 
gastric tumors of epithelial origin, including 2 
adenomas and 2 adenocarcinomas. Emphasis on 
the rarity of spontaneous epithelial tumors of the 
stomach of mice is brought out by the meager 
showing of a total of 14 cases in 142,000 necropsies 
on the Slyve stock of mice. 

In 1945 Strong (79) reported the increasing in- 
cidence of spontaneous adenomatous lesions of the 
pylorus in descendants of his selected NHO strain 
of mice. The original strains used in producing 
the NHO strain are all low-tumor. But one strain 
Was reported as showing one mouse with an ade- 
noma and four mice with adenomatous hyper- 
pli isla. 

The two strains mentioned which are of interest 
now are strain I of Andervont and Stewart (/7, 
18) and the mice of Strong (79). From detailed 
studies on the strain I mice, Andervont and Stew- 
art have concluded that the lesions in these mice 
are benign. 

Recently we have had the opportunity to study 
histologically 93 of Dr. Strong's mice in which 
adenomatous gastric lesions occurred spontane- 
ously and 149 of the selected NHO strain develop- 
ing similar lesions following subcutaneous injec- 
iton of 1 mg. of methylcholanthrene in 0.1 ce. ses- 
ame oil at the age of 60 days. Hereafter, the 
former group is referred to as the F series. 

Both iy of mice show papillomas of the 
| forestomach, 35 in the NHO strain and 17 in the 
F series. Six squamous-cell carcinomas of the 
forestomach are found in the NHO strain, an in- 
cidence of + percent. No squamous-cell carcinomas 
are present in the F series. There are two features 
in reference to these squamous-cell carcinomas that 
suggest that methylcholanthrene may have been 
the ine iting agent: (1) The contrast ‘between the 
presence of squamous-cell carcinomas in the NHO 
strain of mice, which received injections of methyl- 
cholanthrene, and the absence of these tumors in 
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Strong’s F series of mice, which were untreated ; 
(2) the incidence of 4+ percent in the NHO strain as 
compared with the recorded incidence of all tu- 
mors except lung tumors in this strain of less than 
1 percent (lantern slides). 

The gross appearance of the lesion in the glan- 
dular stomach of the mice of both the NHO 
strain and F series is presented on the basis of 
Dr. Strong's description, since our observations 
were confined to necropsies on 10 mice of the F 
series. These growths arose as polypoid masses 
near the pylorus, mostly on the greater curvature, 
but a few on the lesser curvature. Growth oe- 
curred outward into the lumen of the stomach 
or spreading in all directions along the mucosa. 
The spreading growth in many cases involved the 
entire py lorus, giving rise to complete encircle- 
ment of the pylorus with stenosis and sometimes 
almost complete obliteration of the lumen. In 
the microscopic section, the presence of the lesions 
on both sides of the stomach wall is probably due 
to this encirclement of the pylorus by the lesion. 
The cases which the senior author observed con- 
formed to this group. <A striking characteristic 
that was noted even before the stomach was 
opened, was the presence of cysts of varying size 
which appeared in the serosa of the stomach, 
chietly along the greater curvature. These cysts 
in some instances bulged into the pancreas but 
always appeared to be limited by the serosal 
covering. It has been noted (11) that even 
malignant tumors form large projecting masses 
due to restraint for a long time, by such tissues 
as pleura, peritoneum, and blood-¥essel. wall. 

The microscopic examination of the adenoma- 
tous lesions of both the NHO strain and F series 
of mice revealed glandular hyperplasia of the 
mucosa, usually confined to the pyloric portion of 
the stomach. But oceasionally the hyperplasia 
extended almost to the junction of the glandular 
stomach with the forestomach. The form of the 
lesion is often polypoid arising rather abruptly, 
since adjacent mucosa appears normal. Other 
stomachs show less polypoid formation and more 
a thickening of the whole pyloric area of mucosa. 
The growths are composed of elongated, tortuous, 
and cystic glands. In some cases, these hyper- 
plastic and distorted glands are confined to mu- 
cosa and submucosa, but in many instances they 
are found in the muscularis and serosa. The 
cystic glands bulge into the peritoneal cavity and 
pancreas. These cysts in some instances are par- 
tially filled with round, shadow forms which ap- 
pear to be degenerating epithelial cells. Many 
cysts, even the deeply “placed, when traced in 
serial section are found to communicate with the 
lumen of the stomach. The cells are mainly cu- 
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boidal and columnar, varying from medium 
height to very tall forms. In 35 NHO strain and 
25 of the F series of mice there are present in the 
lesions masses of true squamous cells showing 
keratinization and intracellular bridges. The 
columnar and cuboidal cells usually oceur in 
gland formation, with the retention of polarity 
and basement membrane. Very rarely a few cells 
appear to form solid nests. In most cases, the 
cells show reduplication in some of the glands, 
and polypoid projection of epithelium in the cystic 
glands is a common finding. The cytoplasm of 
the cells appears to contain a fairly large amount 
of mucus. The staining of the cytoplasm with 
eosin varies from intense acidophilic to light baso- 
philic. The nuclei are hyperchromatic, large, 
round, or oval and are located in the middle or 
periphery of a cell rather than in the normal 
basal position. Mitotic counts made in the portion 
of the lesion near the lumen vary from two to 
eight per high-power field. The stroma varies in 
amount, apparently bearing some relation to the 
extent of inflammation. Simple erosion of tumors 
is frequent, but deep ulceration is not too common. 
Many cases of both the NHO strain and F series 
of mice show marked granulomatous inflammation. 

Our findings would lead one to suspect that 
the inflammation is enhanced, at least, by em- 
bedded hair if not due to it. Reports (20-22) 
about the part played by hair in causation of ul- 
ceration of the rat’s stomach are not in agree- 
ment. The inflammatory cells consist of 
polymorphonuclear — leukocytes, — lymphocytes, 
eosinophilic leukocytes, and large mononuclear 
cells. The cases with marked inflammation show 
some disruption of the stomach wall, but the 
purely hyperplastic lesion distorts the wall to a 
very small extent. In some cases, this proliferat- 
ing connective tissue appears to carry the glands 
down into the muscularis and serosa. Associated 
with the inflammatory process in the stomach wall 
there is frequently an acute and chronic peritoni- 
tis of varying degree and in some instances acute 
or chronic pancreatitis. The pancreas, peritoneal 
lymph nodes, and liver #n many cases show neither 
invasion nor metastases. But bulging of the cysts 
into the pancreas is very characteristic. 

A few characteristics of these lesions can be 
demonstrated in lantern slides. We have also 
charted jn tabular form some of the interesting 
facts determined from our study The first chart 
shows distribution of stomach lesions in each 
strain; the second shows the contrast in the age 
at. which lesions were found in the two groups, 
NHO strain and F series; the third demonstrates 
a difference in occurrence of lesions in male and 
female mice; and the last table charts tumors of 
other tissues present in the animals with gastric 
lesions (lantern slides). 
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DISCUSSION } 


Our main purpose at this meeting is to present 
the problem involved in diagnosing the gastric 
lesions in mice which we have just presented. 
Two major questions arise from the histologic 
study of these lesions: (1) Are these lesions true 
tumors? (2) If tumors, are they benign or 
malignant é 

Ewing’s definition (23),"A tumor is an autono- 
mous new growth of tissue.” still expresses best 
the basic phenomena present in a tumor. Do our 
lesions fulfill this definition’ We were led to con- 
sider the possibility of occurrence of an anomalous 
glandular formation. Our attention has been re- 
peatedly drawn to the almost monotonous tend- 
ency of the cysts in these lesions to bulge into the 
pancreas. Too, in our review, sections on a few 
of the original strains were studied, and one, which 
had received no treatment, presented a lesion simi- 
lar to lesions in the NHO strain and the F yen 
of mice. Accessory pancreatic tissue is not at all 
uncommon in man (24-28) and may be composed | 
mainly of ductules and glandlike tissue with little | 
typical pancreatic tissue. The most common sites 
are the duodenum and stomach. Reports on such | 
anomalous tissue in lower animals show a low inci- 
dence (29-47). and we found no reports of such 
tissue in mice. Since many cases in man are only 
incidental findings at necropsy, the known inci- 
dence in both humans and animals might be in- 
creased by careful search. Lantern slides on two 
human stomachs show appearance of anomalous 
ductlike and glandlike structures (lantern slides). 

At this point, a definite decision as to classifica- 
tion of these lesions appears impossible. Further 
study of the F series at different age levels will 
help determine whether the lesions constitute an 
autonomous new growth of tissue or not. 

If these lesions are tumors, what is the answe! 
to the second question, whether lesions are benign 
or malignant? Ewing (23) states that infiltra- 
tion of a tumor is the most important sign of 
malignant growth. In the lesions under consider- 
ation the question of infiltration can be answered 
only by determining whether or not the deeply 
placed glands in muscularis and serosa are evl- 
dence of invasion by an autonomous new growth. 
At present, such a decision must await further 
observations. Correlation of gross and micro- 
scopic findings with other studies on genetic fac- 
tors, transplantation, and enzymatic activity ol 
these lesions may eventually permit us to set uj 
certain criteria that will enable us to diagnos 
these gastric lesions on a purely histologic basis 
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SUMMARY 
Comment is made on the rare occurrence of ga* 
tric carcinoma in lower animals as contrasted will 
the high incidence in humans. Special attentio! 
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is paid to reports on spontaneous occurrence of 


this lesion in mice. 


Both gross and microscopic 


characteristics of gastric lesions found in selected 
NHO mice injected subcutaneously with methyl- 
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cholanthrene and similar lesions arising spontane- 
ously in descendents of this strain are described 


in detail. 


The problem of diagnosis of these le- 


sions is discussed. 
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EXPERIMENTAL HYPERPLASTIC GASTRITIS AND GASTRIC 


POLYPOSIS IN 


MONKEYS 


By CLARENCE C, LUSHBAUGH, Ph. D., 


INTRODUCTION 


Often the byproducts of a research problem 
surpass in interest and implications the answer to 
the main question, Such was the case in the in- 

vestigation we were asked by the National Defense 
Research Committee in 1942 to undertake. Our 
problem was to ascertain the extent to which the 
inhalation of oil fogs was a threat to the lungs of 
personnel screened from enemy observation by 
these clouds. Monkeys were chosen as the experi- 
mental animal because the anatomy and physiol- 
ogy of their respiratory tract most closely approxi- 
mate those of man. 

The effect of two oils was investigated. Because 
the armed forces at that time had not found the 
oil that met their requirements for use as a screen- 
ing smoke, ordinary automobile oil (Pennoil 
S. A. E. No. 10) was used in the first experiment.’ 
Shortly thereafter, this experiment was repeated 
using the oil chosen by the Chemical Warfare 
Service for screening purposes. This oil, desig- 
nated as 8. G. F. No. 1 oil, is a crudely refined shale 
oil of high viscosity and a specific gravity of 0.994. 
It was later found to be exceedingly rich in sub- 
stances with the absorptive spectra of carcinogenic 
hydrocarbons. Four highly fluorescent fractions 
which showed strong absorption in the ultraviolet 
and near ultraviolet range were separated from 
it by chromatographic procedures. Detailed 
studies of the absorptive spectra of the fractions 
are planned in order to test the possibility that 
these represent carcinogenic hydrocarbons. 


EXPERIMENTAL PROCEDURE 


The monkeys used in these experiments were 
in a single shipment of 25 young adult Macaca 
mulatta (rhesus) monkeys.’ Six were exposed to 
a fog of automobile lubricating oil, 7 to 8S. G. F. 
No. 1 oil: 7 were used in other experiments but 
furnished normal tissues for comparison in our ex- 
periments, and the remaining 5 served as normal 
control animals so that the effects of diet and en- 
vironmental conditions on their life span in our 
laboratory could be observed. The last 5 animals 
are still alive and well today. 

The fogs were generated by an atomizer * into a 
(lynamic ‘flow exposure chamber 7 feet high and 
4 feet square, in which the maaan lived through- 
out the course of the experiment. A centrifugal 
blower fan carried the oil into the chamber whence 
an exhaust fan removed it. The cloud was set up 
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and maintained for half of each hour during the 
24-hour day by means of an electrical timing de- 
vice. The total exposure with each oil was 100 
consecutive days in length. The monkeys, there- 
fore. lived in the fog 12 hours of each ‘day ora 
total of 50 whole day: s. The concentration of the 
automobile oil was approximately 132 micrograms 
of oil per liter of air, of S. G. F. No. 1 oil approxi- 
mately 63 micrograms of oil per liter of air. The 
air flow through the chamber was about 2.400 1]. per 
minute. These concentrations resulted in just visi- 
ble mists. 

The effects of the oil upon the lungs are being 
reported elsewhere. Remarkably little oil accu- 
mulated in the lungs. Oil composed 5-10 percent 
of the dry weight of the lungs after the hundred 
days of exposure. The reaction to it was slight 
and of no apparent serious consequence. The mon- 
keys exposed to S. G. F. No. 1 oil, however, devel- 
oped a fatal gastric lesion during the course of 
the exposure. Although this was an accidental 
discovery, the importance of which did not at first 
occur to us, the preceding exposure of monkeys to 
automobile oil and the subsequent observations on 
the other monkeys from the same shipment served 
as controls. No gastric lesions of any sort occurred 
in the six monkeys exposed to the automobile oil 
or in the seven monkeys treated and killed by vari- 
ous other toxic chemicals in our laboratory. ~The 
five unused monkeys gained weight and grew well 
on the various diets used and at no time showed 
signs of acute or chronic illness. 


RESULTS 


After the seven monkeys in question had been 
exposed to the shale oil for 4 weeks, they began 
to lose interest in their food, which at that time 
consisted of both white and whole wheat bread, 

various greens, apples, tomatoes, and occasionally 
peanuts ‘and bananas. They began to lose weight 
slowly. Their fur became covered with oil, and 
much was shed. One monkey that lost weight 
more rapidly than the others apparently died of 
starvation after 44 days of exposure. Its stomach 
was of normal size, thin-walled, and microscopi- 
cally normal. Sixty-seven days after exposure 
the ‘second monkey died. No pathologie changes 
were found to account for the death or emacia- 
tion other than a small, shrunken stomach which 
because of severe post mortem changes was not 
examined histologically. The third and fourth 
monkeys died + and 10 days later. Again the 
only pathologic changes to account for the marked 
emaciation were in the stomachs. The walls of 
these stomachs were thicker than normal and 


313 








14 JOURNAL OF 


covered by thick mucus. The increase in size 
wis apparently due to a moderate increase in both 
the mucosa and submucosa, although no histologic 
study was made of these stomachs because our 
attention and time were still devoted to the chemi- 
cal analysis of the lungs. 

The fifth monkey died after 97 days of exposure. 
This monkey was the most markedly emaciated, 
having lost at least half of its original weight. 
The fur was seanty and covered with oil. The 
stomach which was leather-bottle in appearance 
was filled with tenacious mucus. The gastric 
mucosa was thrown up in thick folds and had 
many low polypoid projections from it. Grossly 
visille cysts were present below the mucosa in 
dense, white, rubbery tissue that stiffened the 
gastric wall. Several areas along the lesser cur- 
vature were ulcerated. Microscopically, the 
changes consisted of an increase in the mucous 
cells, a complete absence of the parietal and chief 
cells, downgrowth of glandular epithelium 
through the muscularis mucosae, and the forma- 
tion there of large epithelial-lined cysts. In 
many areas the epithelial cells were completely 
undifferentiated. The muscularis mucosae was 
thinned and heavily infiltrated by polymorpho- 
nuclear leukocytes. The submucosa was greatly 
thickened by edematous, voung, fibrous, connec- 
tive tissue. The ulcers extended to the muscularis 
mucosae. They were covered by a polymorphonu- 
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FIGURE 1. 


Section of the stomach of a normal monkey starved for 4 days. 
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clear leukocyte exudate or were partially reepithe- 
lialized by a low cuboidal epithelium. These 
changes are illustrated in figures 2, 3, 4, and 5. 
Figure | is a photomicrograph of the stomach of a 
normal monkey for comparison. This monkey 
was starved for 4 days before it was killed in 
order that the size of the stomach would more 
closely approximate that of the stomachs of the 
other monkeys. The sixth monkey died 17 days 
after the cessation of the hundred-day-exposure 
period. Grossly and microscopically, the stomach 
of this monkey was identical with that of the 
preceding monkey. 

These changes appeared to us very similar to 
those produced by Bonné and Sandground (7) in 
Javanese monkeys infested with a nematode, 
Vochtia nochti, and by Rotfo (2) in rats fed 
various oils and fats. 
these lesions to be “gastric adenoma bordering on 
malignancy” and the latter “adenocarcinoma” on 
what appears to be inadequate morphologic 
grounds, every effort was made to keep our seventh 
monkey alive so that the ultimate fate of this 
lesion could be studied. This monkey when re- 
moved from the exposure chamber was emaciated 
and moribund but began to gain weight after 2 
months on a diet consisting chiefly of milk, cab- 
bage, dog chow, and nuts. After 6 months it 
appeared normal but was thinner than the remain- 
ing five unused monkeys. One year and a half 
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Figure 3.—Section of the stomach of a monkey that died 17 days after 100 days of exposure to the shale oil, showing 
an area of hyperplastic growth of mucous cells similar to figure 2 on the right, hyperplastic undifferentiated 

¢ glands in the center, and an acute ulcer near the left hand side. Hematoxylin and eosin stain. X 8. 
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Ficgure 4.—Area marked by the rectangle on figure 2, showing the hyperplastic features of the gastric mucosa, acute Figur 
inflammation involving the muscularis mucosae, the penetration of the latter by glandular epithelium, and the 
low cuboidal character of the epithelium lining the large cyst. X 60. 
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- acute Figure 5.—Section in figure 3, showing in greater detail an area of poor epithelial differentiation, and the destructive 


nd the acute inflammation involving the muscularis mucosae. X 110. 
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after the exposure was completed, it was appar- 
ently in excellent health and was killed. No 
visceral abnormalities were found except for the 
stomach. 

Grossly, this organ was more thick-walled than 
normal, but the mucosa appeared thinner than 
normal. No submucosal cysts were found. 
Microscopically, a typical severe atrophic gastritis 
was found. Large areas had a thin mucosa com- 
posed of sparse mucous glands (containing no 
parietal or chief cells) surrounded by an edema- 
tous lamina propria rich in lymphocytes and 
plasma cells (fig. 6, A). In other areas, scattered 
singly or in occasional islands, parietal cells were 
found (fig. 6, B). Throughout the mucosa and 
submucosa there was an enormous increase in 
number of lymphoid follicles (fig. 7). No evi- 
dence of neoplastic change was found. 


DISCUSSION 


Because of the accidental nature and the obvious 
inadequacy of these observations, few conclusions 
can be drawn. It appears, however, to be a fair 
assumption that, since 1 group of 7 monkeys 





FIGure 6. 


Hematoxylin and eosin stain. X 


A, Region of greatest atrophy in the stomach of the monkey killed 144 years after exposure to shale oil. 


chosen at random from a group of 25 developed 
severe gastric lesions which were fatal to 6, the 
treatment of this group with shale oil was respon- 
sible in some manner for the appearance of these 
lesions. This assumption is strengthened by the 
fact that none of the remaining 18 monkeys devel- 
oped any gastric disease. Since the monkeys 
themselves, as well as the chamber in which 
they lived, became covered with the oil, much 
oil must have been repeatedly and continuously 
ingested or drained into the stomach from the 
upper respiratory tract. The appearance of a 
hyperplastic, adenomalike, gastric lesion in 
animals treated with an oil rich in substances 
with the physical chemical characteristics of 
carcinogenic hydrocarbons is of interest, especially 
since few gastric adenocarcinomas have been pro- 
duced experimentally (Klein and Palmer (2), 
Stewart (4)). 

The short induction period of less than 100 days 
for these lesions is especially interesting and may 
indicate that the gastric epithelium of monkeys is 
similar to that of man in its reactibility to irri- 
tants. These observations, along with those of 
Kennard (5) who found 15 instances of gastric 
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HYPERPLASTIC GASTRITIS AND GASTRIC 





Ficure 6.—B, Another area in this atrophic stomach showing a rare island of parietal cells (marked by arrow). 


ulcer in 246 routine necropsies on monkeys and 
apes, raise the question whether the nonhuman 
primate might not be an excellent animal in which 
io study gastric disease. Certainly in the light of 
our observations an attempt to produce gastric 
cancer in monkeys appears warranted. 

The presence of severe atrophic gastritis in the 
seventh monkey 548 days after it was removed 
ina moribund condition from contact with the oil, 
affords evidence that (1) the adenomalike gastric 
lesion of the similarly treated monkeys that died 
Was not neoplastic but was a hyperplastic reaction 
of the gastric mucosa to prolonged irritation, and 
(2) after the removal of the stimulant, the hyper- 
plastic changes were succeeded by those of atrophy. 
If these assumptions could be shown to be correct 
by repetition of this experiment, they would for- 


gastritis. 


POLYPOSIS IN 


MONKEYS 319 


x 100. 


tify the views of many (Ewing (6), Warren (7), 
and others) that hypertrophic or hyperplastic gas- 
tritis and atrophic gastritis are merely different 
stages in one general pathologic process. The re- 
lationship of these types of gastritis to neoplasia 
remains to be settled. 


SUMMARY 


Seven monkeys were exposed to a shale oil. Six 
died during or shortly after the 100-day exposure 
period. Hyperplastic gastritis, polyps, and pene- 
tration of the submucosa by epithelial growths 
were found in the two monkeys that survived the 
longest. The seventh monkey, alive 114 years 
later, was killed and found to have severe atrophic 
The possible significance of these find- 
ings is discussed. 
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Fold of the atrophic stomach of the last monkey showing the large increase in number of lymphoid 


follicles. X 55. 
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OBSERVATIONS ON GASTRIC 


By Epwarp B. BEenepict, M. D., 


INTRODUCTION 


Gastric atrophy has been recognized for many 
In 1935 Faber (7) stated that— 

in most cases of chronic atrophic gastritis there occurs a 
more or less extensive and very characteristic transfor- 
mation of the surface epithelium into a goblet-cell epithel- 
ium, resembling that found in the intestinal canal. 

In a study on the gastroscopic and pi athologic find- 
ings in gastritis, Benedict and Mallor ¥ (2, pp. 13.2- 
133) noted : ; 

In the atrophic mucosa the significant feature is the 
progressive diminution of the epithelial elements, par- 
ticularly at the bases of the glands. The glands become 
shorter; they lose their terminal convolutions; a gap 
appears between the base of the glands and the muscularis 
mucosae. Gradually they become more widely spread, and 
the intervening interstitial tissues show proportionate’ in- 
crease. Usually the muscularis mucosae [are] infiltrated 
with fibrous tissue and the layer of underlying loose areo- 
lar tissue often becomes narrowed and iibrous, This proc- 
ess ay be accompanied by any grade of acute or chronic 
inflammatory infiltration. Metaplasia of the intestinal 
type appears in more and more numerous foci and even- 
tually may entirely replace all proper gastric elements. 
* * * The gastroscopist and pathologist agree in de- 
fining atrophic gastritis as atrophy of large areas of the 
mucous membrane, seen gastroscopically as a pale, thin, 
mucosa with a network of easily visible blood vessels. 
Whether or not atrophic gastritis is the end-stage of an 
inflammatory process and therefore, a true gastritis, or 
the result of a vitamin or other deficiency and, therefore, 
better termed a gastric atrophy, is an unsettled problem. 

* *, There is some evidence that both an inflamma- 
tory process and a deficiency factor may play a part. 
In the series referred to, there was agreement be- 
tween the gastroscopist and the pathologist in two- 
thirds of the cases of gastric atrophy. The dis- 
crepancy in the remaining one-third may be partly 
because in some cases the atrophy was confined to 
the antrum, which is not always well visualized by 
gastroscopy, and in other cases the atrophy may 
have been masked by a superimposed acute (super- 
ficial) gastritis. 

For a long time gastric atrophy had been con- 
sidered to be an end stage of chronic gastritis and 
an irreversible process. In 1935, however, Jones, 
Benedict, and Hampton (2) observed 5 cases of 
pernicious anemia in which, following specific 
therapy, evidences of atrophy and hypertrophy 
of the stomach both tended to disappear. In 1937 
Chevallier and Moutier (4) observed that in 
atrophic gastritis under the influence of appropri- 
ate therapy, the anemia was cured, and the mucosa 
was improved in color, The mucosa increased in 
thickness, forming little protuberances and faint 
undulations, with the formation of folds. Blood 
vessels were no longer visible, the fragility of the 
mucosa diminished and then disappeared. In 1939 
Schindler and Serby (5) studied 23 patients suf- 
fering from pernicious anemia, 9 of whom were 
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seen before any treatment had been given, 14 were 
observed only after adequate tre: viment, and 3 
were examined before and after treatment. Ac- 
cording to their findings— 

all untreated patients presented superficial gastritis, 
superficial plus atrophic gastritis or patchy or diffuse 
atrophy. After treatment in 4 cases no marked improve- 
ment of the condition of the gastric mucosa was found, in 
1 case there was definite progression of the atrophy, in 
7 cases the mucosa of the antrum was found to be normal, 
in 1 case there was almost complete regeneration and in 
4 causes all portions of the gastric mucosa became normal. 
These authors concluded that in pernicious anemia 
two separate diseases of the stomach are present. 
Primarily, they postulated a dysfunction of the 
cells which produce the antianemic factor; second- 
arily,a degeneration of the surface epithelium with 
superimposed inflammation, which may or may 
not heal when the deficiency state is eliminated. 


PATHOLOGIC DATA 


Autopsy material on gastric atrophy is difficult 
to obtain for several reasons: (1) Patients with 
gastric atrophy seldom die in the hospital and 
come to autopsy. This is particularly true since 
the advent of liver therapy in pernicious anemia. 

(2) Patients with pernicious anemia who have 
come to autopsy in recent years have usually had 
liver therapy for an insufficient length of time to 
make possible the regeneration of their gastric 
mucosa. Since liver therapy was started in 1926, 
8 patients suffering from pernicious anemia have 
come to autopsy at the Massachusetts General Hos- 
pital. Five of them had had no liver therapy or 
had had liver for only a few days before death. All 
showed gastric atrophy. The other 3 had had 


liver ther rapy for 6, 912. and 14 months, respec- 
tively. All also showed gastric atrophy. The one 


who had had liver for the longest period, 14 
months, also had a gastric polyp, and only a small 
amount of gastric mucosa close to the polyp was 
present for microscopic examination. The speci- 
men was inadequate fer complete study but did 
look atrophic. In 1934 Brown (6) studied the 
pathology of the gastrointestinal tract at au- 
topsy in 151 cases of pernicious anemia and 
found chronic gastritis in all the 42 microscopic 
slides available. She used the term “chronic 
gastritis” to describe an interstitial infiltration 
of lymphocytes in the gastric mucosa, some- 
times so marked that actual hypertrophy ensued. 
Intermingled with the lymphocytes were plasma 
cells and “eosinophiles. Often many of the glan- 
dular tubules had disappeared, and fibrous tis- 
sue had replaced them. Some of the glands had 
dilated into mucous cysts containing many goblet 
cells. Twenty of the forty-two persons that had 
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chronic gastritis had had liver therapy (for un- 
stated periods), but there was no noticeable change 
in the pathologie picture. Possibly none of them 
had had adequate treatment to make it possible for 
the gastric mucosa to regenerate. 

Gastroscopic criteria for apparent improve- 
ment in the gastric mucosa are the disappearance 
of visible blood vessels, the return to a more nor- 
mal color, and the reappearance of the gastric 
rugae. Such a return to a more nearly normal 
gastroscopic picture sometimes takes as long as 2 


years. It is, therefore, not surprising that it has 
not been substantiated by autopsy material. 


LOCALIZED GASTRIC ATROPHY 


Gastric atrophy may occur as a localized or a 
diffuse process with or without pernicious anemia, 
Two thousand gastroscopies have been reviewed, 
beginning in 1933. 


LocaLizep GASTRIC ATROPHY WITHOUT OTHER PATHOLOGY 


Localized gastric atrophy has been seen in five 
persons without pernicious anemia or other dis- 
In two of these. however, there was a 
questionable gastric polyp. Follow-up gastro- 
scopies in these persons have not been performed. 


ease. 


LocALIzeEp Gastric ATROPHY WITH Peptic ULCER 


In 18 cases, localized gastric atrophy has been 
found in association with peptic ulcer. The atro- 
phy was almost always localized to the anterior 
wall, where blood were readily visible, 
shining through the thin mucosa. In 1 of them, 
the gastrie mucosa failed to show improvement 


V essels 


2 years after liver extract was given by mouth 
but did show improvement 2 years later after 


liver injections had been given intramuscularly 
at weekly or biweekly intervals. After adequate 
intramuscular liver therapy, the previously 
visible network of blood vessels was no longer 


seen. There were, however, increased reddening, 
edema, and adherent secretion throughout the 
body of the stomach, indicating a superficial 


adherent secretion was 
by chance removed with the gastroscope as it 
was withdrawn. This was studied microscopi- 
- and confirmed the diagnosis of acute gastri- 
tis by the pathologic report of an inflammatory 
exudate. In another case of localized gastric 
atrophy associated with ulcer, the atrophy Was 
seen in the proximal part of the hour-glass de- 
formity. The distal part could not be visualized. 
In another case, the atrophy was in a gastric 
remnant following partial gastric resection for 
duodenal ulcer, 


gastritis, Some of this 


LocALizep GASTRIC ATROPHY WITH CARCINOMA 


In carcinoma of the stomach, gastric atrophy 
occurs not infrequently. In only eight instances 
was it definitely mentioned. No doubt it was 
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present many times but was not thought worthy 
of comment or was not noted because of the ex- 
aminer’s interest in the tumor. Moreover, the 
usual carcinoma of the stomach, which is obvious 
by X-ray, is not examined by gastroscopy. 


LocALizeEp GASTRIC ATROPHY WITH SUPERFICIAL GASTRITIS 


The occurrence of atrophy with superficial gas- 
tritis is fairly common but was specifically noted 
in the post-gastroscopic diagnosis in only nine 
instances. In four of these, it was definitely con- 
fined to the anterior wall; in one, it was patchy; 
in two, it was associated with gastric polyps; and 
in one, it followed 2 years after subtotal gastrec- 
tomy. In that case a poster ior gast roenterostomy 
had been done previously, and severe superficial 
postoperative gastritis without atrophy had been 
observed by gastroscopy. These observations 
tend to confirm the findings of other gastroscopists 
of the association of polyps with gastric atrophy 
and of the possible occurrence of atrophy after 
superficial gastritis or after gastric resection. 
ATROPHY 


DIFFUSE GASTRIC 


IDIOPATHIC ATROPHY 

Diffuse gastric atrophy has been observed in 20 
cases. Although a number of these patients were 
examined more than once by gastroscopy, most of 
them had had either insufficient liver therapy, o1 
there had been an insufficient lapse of time after 
the beginning of liver therapy to permit the draw- 
ing of any conclusions. There is some reason to 
believe that gastric atrophy may take several years 
to regenerate. Possibly patients with 
atrophy have gone too long before the start of 
specific treatment to make regeneration possible. 
Four patients with idiopathic atrophy developed 
gastric polyps. one developed carcinoma of the 
esophagus, and another developed carcinoma of 
the cervix. Six tumors in twenty patients is an 
incidence of 30 percent. Could this high inci- 
dence of tumor in the stomach and elsewhere be 
related to gastric atrophy? In other words, is 
there even a remote possibility that a healthy 
gastric mucosa helps to protect other parts of the 
body as well as the stomach against tumor for- 
mation ? 

The following two patients with clinical and 
gastroscopic improvement are worth reporting in 
some detail: 

Case 1. M.R., P. D. H. No. 14-471.—A 53-year-old house- 
wife weighing only 108 pounds entered the hospital be- 
cause of severe hematemesis 6 weeks previously. One 
transfusion had been given. The gastrointestinal series 
Was negative. The blood examination was negative for 
pernicious anemia (hemoglobin, 81; red blood count, 4.13). 
Gastric analysis demonstrated 25 units of free hydro- 
chloric acid one-half hour after histamine. Gastroscopy 
revealed a very ptotic and atonic stomach. There was 
no peristalsis. The pylorus was not visible. Very little 
of the antrum was visible. The mucosa throughout the 
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GASTRIC ATROPHY 


pody of the stomach was slightly pale, smooth, and 
thin, with blood vessels visible on the anterior wall. 
In 1 area on the anterior wall, there was a somewhat 


mosaic appearance indicating some hypertrophic change. 
High up near the cardiac orifice on the lesser curva- 
ture, there were several areas of increased submucosal 
reddening indicating submucosal hemorrhage, and numer- 
ous pin-point erosions with active bleeding. Rugae were 
noticeably small or absent. Intramuscular liver therapy 
(10 to 15 units, 2 to 3 times a week) was begun, and 
gastroscopy Was repeated 4 months later. The blood 
examination was again negative for pernicious anemia. 
The clinical improvement had been striking, but gas- 
troscopy showed no change. The mucosa seemed very 
friable when touched with the tip of the gastroscope. The 
radiologist, however, reported thick folds and hyperactive 
peristalsis. Soon after this, a radical hysterectomy was 
performed for grade IV carcinoma of the cervix. Liver 
therapy was continued, and a third gastrosecopy 5 months 
after the second demonstrated improvement, but the mu- 
cosa Was still somewhat pale. Numerous rather small 
rugae were present. There was no sign of erosion, and 
no bleeding. The friable appearance was no longer no- 
ticeable. On the anterior wall, however, there was still 
a definite network of rather large veins. At this time, 
a gastrointestinal series showed very fine folds without 
or gastritis. Fourteen months later, 
after continued liver injections once a week, a fourth gas- 
troscopy showed the mucosa to be a normal orange-red 


color, but with small rugae. No definite blood vessels 
were visible. Gastrointestinal series was negative. A 


gastric analysis revealed 26 units of free hydrochloric acid 
one-half hour after histamine. This was approximately 
the same reading as that obtained at the time of the first 
admission. 

Comment.—This patient represents striking clinical and 
gastroscopic improvement after liver therapy. The im- 
provement in the gastric mucosa was much slower than 
the clinical improvement and came only after 2 years of 
intramuscular liver therapy. X-ray examination was of 
interest because it did not agree with the gastroscopic 
findings; that is, the radiologist demonstrated thick folds 
at a time when the gastroscopist found gastric atrophy. 
This difference in findings is probably best explained by 
the fact that the radiologist studies the full thickness of 
the stomach wall without air inflation whereas the gastros- 
copist studies only the mucosa with air inflation. The 
carcinoma oi the cervix apparently developed about the 
same time that the gastric atrophy was first observed. 


E. L. J.. P. B. B. H. No. 61379.—A 65-year-old 
ex-prize fighter entered the hospital complaining of epi- 
sastric pain and pressure of 10 years’ duration. The 
sensation of pressure came when the stomach was empty 
ind Was relieved by food or creamalin. A gastrointestinal 
X-ray was negative. Rugae were normal, and peristalsis 
Was normal. Gastroscopy demonstrated, throughout the 
body of the. stomach, a deep-red color with a blotchy, red, 
sranular appearance, In the 7 o'clock position proximal 
to the angulus on the greater curvature, there was a 
harked verrucous appearance with active bleeding, friable 
ucosa, with erosions and adherent secretion. A diag- 
hosis of superficial and hypertrophic gastritis with ero- 
‘sions and hemorrhage was made. A six-meal bland diet 
With liver and vitamin therapy was ordered, but liver 
Was given only intermittently. Ten months later gastros- 
‘opy was repeated at which time peristalsis was sluggish, 
the mucosa on the anterior wall of the body of the stom- 
wh was pale and showed numerous blood vessels shining 
through. This appearance extended onto the lesser 
curvature and gave a blotchy appearance to a considerable 
Dart of the body of the stomach. A diagnosis of gastric 
itrophy was made with some residual superficial gastritis. 
It Was felt that this represented a transition from super- 
icial gastritis to gastric atrophy. Intensive intramuscular 


Case 2. 
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liver therapy was given twice a week, and at the end of 
2 months the patient was very much better and stronger, 
with complete amelioration of symptoms. Another gastro- 
intestinal X-ray was negative. Gastroscopy at this time 
demonstrated only a moderate superficial gastritis, with 
no evidence of atrophy. The patient continued liver 
therapy for a period of 2 or 3 months and then abandoned 
it. Seven months after the second gastroscopy, when he 
had been having no liver for at least 4 months, gastros- 
copy was again performed and revealed a pale anterior 
wall and lesser curvature, with numerous blood vessels 
visible. There was no evidence of any superficial or 
hypertrophic gastritis, but the gastric atrophy was more 
marked than ever. Blood examination at this time showed 
au hemoglobin of 14.5 gm.; red blood count, 4.1 million; 
smear, negative. The patient stated that he felt better 
when he was taking liver. Intensive intramuscular 
therapy was therefore resumed, and 8 months later gas- 
troscopy was repeated. After a prolonged search, a few 
blood vessels were visible in one area on the anterior 
wall but were not very distinct. The mucosa was of a 
more nearly normal color, and the rugae were essentially 
normal. There was no erosion or ulceration and no evi- 
dence of superficial or hypertrophic gastritis. On the 
whole, except for one small questionable area of localized 
atrophy, there was a very marked improvement in the 
gastroscopic picture. Subjectively, the patient’s strength 
Was much better, and he had practically no digestive 
sylnptoms, 

Comment.—This is a case of idiopathic gastric atrophy 
in which gastroscopy was performed five times. Transi- 
tion from superficial gastritis to gastric atrophy was 
demonstrated during a period when the patient received 
very little if any liver therapy. Intensive liver therapy 
resulted in marked subjective and objective improvement. 
When liver treatment was allowed to lapse, the patient 
Was subjectively worse, and the gastric atrophy became 
more marked. A resumption of intensive intramuscular 
liver injections again resulted in improvement both sub- 
jectively and objectively. 

GAsTRIC ATROPHY ASSOCIATED WITH 


PERNICIOUS ANEMIA 


Fifteen patients with pernicious anemia have 
been studied gastroscopically. One of these 
patients was examined only once by gastroscopy 
after 4+ years of adequate liver therapy. Her stom- 
ach appeared entirely normal. Nine patients were 
not adequately examined before and after liver 
therapy to permit definite conclusions. One 57- 
year-old patient was studied before and 6 years 
after liver therapy and showed gastric atrophy 
both times. In spite of definite clinical improve- 
ment, there was no improvement in the appearance 
of the gastric mucosa. Six years should be an 
adequate period of liver treatment to result in 
regeneration of the gastric mucosa, if regeneration 
is ever going to take place. Apparently the gastric 
atrophy is irreversible in some cases. Three of 
the fifteen patients showed definite improvement 
following liver therapy, but the improvement was 
not continuous in all of them, there being some 
remissions and relapses. 

Case 3. C. E. H., M. G. H. No. 14714,—A 46-year-old 
sign painter first entered the hospital in January 1935 
because of weakness of 6 months’ duration. He com- 
plained of anorexia and nausea, with numbness and 
tingling of his extremities. Gastric analysis showed no 
free hydrochloric acid. A blood smear was typical of 
pernicious anemia, with a red blood count of only 1.7 
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million. Gastrointestinal X-ray showed moderate promi- 
nence o. the gastric rugae, but no other evidence of organic 
wus noted. Gastroscopy revealed pallor of the 
mucosa, with a network of blood vessels easily visible, 
particularly in the fundus. In other areas, the mucosa 
Was a fairly good red color giving a blotchy appearance. 


disease 


On the greater curvature near the antrum there was a 
nodular protuberance about 2 cm. long, 1 em. wide, and 
raised above the mucosa about 44 ecm. The gastroscopic 


diagnosis was gastric atrophy and pseudopolyposis. Two 
months later, after intensive liver therapy, there was 
marked clinical improvement and good appetite and 


strength. Gastroscopy revealed the mucosa to be prac- 
tically nermal, but with some granular appearance. On 
the greater curvature about 3 or 4 inches from the pylorus, 
there appeared to be a smooth protuberance, 1x1x2 ¢m., 
Which did not disappear on air inflation and which was 
thought to be a true polyp or pseudopolypoid. No blood 
this time, and it was felt that the 

improved, with evidence of 


vessels were noted at 
mucosa was markedly 
atrophy 

The patient was discharged home and followed in the 
out-patient department where he received adequate liver 
therapy. Nine months later, gastroscopy was repeated 
amd demonstrated that the mucosa had regained its normal 
color throughout, and a questionable polyp in the antrum 
Was again demonstrated. Liver therapy was continued, 
but no X-ray or gastroscopy was performed for 11 months, 
at which time a nodular, nonulceerating polypoid mass 
about 4 em. in diameter was described and was felt to be 
probably a polypoid carcinoma. Although the mucosa was 
somewhat pale and the rugae were small, there was no 
detinite evidence of atrophy. X-ray examination the next 
day confirmed the probably malignant 
polypoid tumor in the midpoertion of the stomach. The 
patient Was admitted to the hospital where a local excision 
of the tumor was performed, the pathologic report being 
adenocarcinoma, grade I. The pathologist made the fol- 
lowing comment: “Over a distance of 3 centimeters, the 
nermal mucosa is replaced by a layer of approximatel) 
twice the normal thickness. This consists of glands which 
maintain an approximation of the normal architecture 
though branching and secondary gland formation are 
marked. Throughout this region the cells are atypical in 
character showing no mucous formation, orientation of 
the nuclei and unusually numerous mitoses, At one point 
downward extension of the tumor through the muscularis 
mucosae is evident. An interesting feature is the extreme 
grade of ‘acute gastritis’ in the regions of the neoplastic 
involvement contrasted with moderate gastritic reaction 
in the normal mucosa. In the latter several islands of 
intestinal metaplasia are noted, The markedly polypoid 
character of the gross lesion proves to be due primarily to 
a marked edematous thickening of the submucosal con- 
nective tissue and only to a slight extent of epithelial 
overgrowth.” A subsequent review of the microscopic 
sections showed definite atrophy about the base of the 
tumor with extreme metaplasia and marked infiltration 
and hemorrhage. 

Liver therapy was continued and gastroscopy performed 
again 13 months after the operation, At this time, normal 
gastric rugae were present in most parts of the stomach, 
but in one area they appeared to end in a bulbous man- 
ner. On the greater curvature in the body of the stomach 
the folds presented a granular and slightly verrucous ap- 
pearance. The findings were felt to be consistent with 
hypertrophic gastritis. The following day a gastro-in- 
testional X-ray examination disclosed what was thought 
to be a broad-based polypoid lesion on the posterior wall 
of the stomach close to the cardia and probably malignant. 
Gastrosecopic examination was again performed, and no 
recurrent tumor was demonstrable. In view of the X- 
rav findings, the gastroscopist felt that the patient should 
be operated upon again. The operation was not per- 
formed, however, as the radiologist was not certain, and 


ho 


diagnosis of a 
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the gastroscopist could not demonstrate the lesion. <A 
year and a half later, the deformity became very marked 
by X-ray, and there was no doubt that the patient had an 
extension of the recurrent carcinoma. This was con- 
firmed by exploratory laparotomy, which revealed an in- 
operable, recurrent carcinoma of the stomach, with me- 
Nine months later, the patient died at home. 
No autopsy was performed. 


tastases, 


Comment.—In spite of intensive liver therapy for a 

period of 22 months, with subjective improvement in the 
gastroscopic appearance of the mucosa, this patient de- 
veloped a grade I adenocarcinoma with the pathologic 
demonstration of definite atrophy around the tumor and 
marked intestinal metaplasia. This would seem to in- 
dicate (1) that in spite of adequate liver therapy and 
improvement by gastroscopy, the atrophy still persisted, 
and (2) that liver therapy was not adequate to protect 
against the development of gastric carcinoma. We cannot 
know, however, exactly when this low-grade carcinoma 
began to develop. 
BE. DLS., M. G. H. No. 6073.—A 65-year-old street- 
railway operator entered the hospital in July 1934 com- 
plaining of dyspnea and weakness of 6 months’ duration. 
There were numbness of his hands and toes and daily 
nausea and vomiting. The blood picture was that of 
pernicious anemia with hemoglobin of 45 percent and a 
red blood count of 1.38 million. A gastrointestional X- 
ray examination revealed an irregular filling defect show- 
ing evidence of craters involving the lower half of the 
stomach. The findings were those of carcinoma. Gastros- 
copy demonstrated a very pale mucosa throughout, with 
many blood vessels readily visible. Normal rugae were 
almost entirely absent. On the curvature and 
posterior wall in the antrum of the stomach, there was a 
smooth, rounded, elevated lesion about 7 or S em. il 
diameter, which was thought to be a large benign polyp 
with possibly malignant change. A diagnosis of gastric 
atrophy and gastric polyp with possible malignancy was 
made. After several transfusions, the patient was 
erated upon, and a gastric polyp was removed. The lesior 
Was 15 em. in length, and the pathologic diagnosis was 
gastric polyp with no evidence of malignancy. Intensive 
liver therapy was started, and 6 months later the gas 
troscopy was repeated, revealing improvement in the color 
of the mucosa, with, however, some areas of moderate 
pallor, Rugae were present and were nearly normal ex 
cept for some irregularity and a pseudopolypoid arrange 
ment in the antrum. X-ray examination at this time 
showed a small stomach with thickened rugae through 
out. In the prepyloric area, there was no large lesion 
but the distortion of the rugal pattern suggested smal 
polypoid swellings. Another gastroscopy at about the 
same time demonstrated some increased reddening and 
two small There was no evidence of atrophy 
A diagnosis of superficial gastritis was made. 

The patient was then lost sight of for approximatel) 
5 years, during which he had some liver by mouth and 
occasional injections. His previous symptoms recurred 
and the typical blood picture of pernicious anemia wit! 


Case 4. 


lesser 


O}- 


erosions. 


marked relapse was present. The gastrointestinal X 
ray eXamination was repeated but showed no definite 


change since the last examination. 
previously described were still present. 
a gastroscopy was not done, 


The polypoid changes 
Unfortunately 


Comment.—This case demonstrated the marked gastri 
atrophy of pernicious anemia in which a very long, finger 
like polyp had already developed before any treatmet! 
was begun. After excision of the polyp and adequate live 
therapy, there was an apparent gastroscopic improvemel! 
in the mucosa. 

Case 5. G. H. W., M. G. H. No, 158711.—A 43-year-ll 
housewife entered the hospital October 19, 1938, becau* 
of epigastric pain, gas, nausea, and vomiting of approx 
mately 18 months’ duration, For about 10 years, there ha 
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GASTRIC ATROPHY 


been weakness, dizziness, pallor, and heart pounding. <A 
blood examination revealed the characteristic picture of 
pernicious anemia; an X-ray of the stomach demonstrated 
thickening of the mucosa in the region of the cardia 
which had more the appearance of a thickened fold than 
of a polyp. Gastroscopy showed marked atrophy through- 
out, and many blood vessels were plainly visible; there 
was definite pallor and some areas of blotchy reddening. 
No polyps were demonstrable. After 6 weeks of intensive 
liver therapy, there was a moderate improvement in color, 
but the blood vessels were still visible. A third gastros- 
copy 3 Weeks later showed continued improvement in 
color, but blood vessels were readily visible. Two months 
later, a fourth gastroscopy demonstrated continued im- 
provement, but the blood vessels were less visible than 
formerly. Four months later, a fifth gastroscopy was per- 
formed, at which time the gastric mucosa was of normal 
color, and no blood vessels were demonstrable. Thus, it 
had taken S months of intensive liver therapy to bring 
about a return to normal by gastroscopy. The clinical 
improvement had been very noticeable after only 1 month 
of liver therapy. A sixth gastroscopy 
months later after had been 
therapy for a prolonged period, 
Was pale gray and smooth, 


sole 


Was performed 8 
on inadequate liver 
At this time, the mucosa 
rugae were absent, and many 


she 


blood vessels were visible. For 2 years, she continued 
liver therapy, receiving 15 units intramuscularly every 
15 days. For 3 years subsequently, however, she took no 
liver whatsoever and claimed the she felt just as well 
without it. A seventh gastroscopy, 514 years after the 
sixth examination and 3 years after she had no liver 
therapy, revealed a pale gastric mucosa, and numerous 


blood vessels visible on the anterior wall 
and posterior wall. The hemog 
gm., and the blood smear 


, lesser curvature, 
lobin, however, was 13.1 
Was essentially normal. 

Comment.—This case demonstrates the gastroscopie im- 
provement in the appearance of the mucosa during liver 
therapy, and the reappearance of atrophy after 


3 years 
without treatment. 
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CONCLUSIONS 

Gastric atrophy is a definite disease of the 
stomach. It may be in part the result of an in- 
flammatory process or in part the result of a de- 
ficiency factor. 

The diagnosis of gastric atrophy during life 

can be made only by gastroscopy. 

Gastric atrophy may be localized or diffuse. As 
a localized process, it may occur with other dis- 
eases, such as ulcer or cancer, or mixed with other 
types. of acute super ficial or chronie hypertrophic 
gastritis. 

As a diffuse process, it may be idiopathic or in 
association with deficiency diseases, notably per- 
nicious anemia. 

By gastroscopy there is evidence that in some 
cases the gastric mucosa improves after prolonged, 
intensive, liver thet rapy. 

Pathologic preof of such improvement has so 
far been unobtainable, 

The high incidence of stomach tumors in gastric 
atrophy is borne out in this series. The possibility 
is also mentioned that in gastric atrophy there is 
an unusually high ine idence of tumor formation 
elsewhere in the body. Further statistical study 
would be necessary for confirmation. 

It seems reasonable to postulate that the main- 
tenance of a normal healthy gastric mucosa is of 
some help in the prevention of tumors of the 
stomach. The question is raised whether a 
healthy gastric mucosa could conceivably be of any 
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PERNICIOUS ANEMIA AND TUMORS OF THE STOMACH 


By Leo G,. Ricier, M. D., Department of Radiology and Physical Therapy, University of Minnesota Medical School, 


and HENryY 8. 


In the consideration of methods by which gas- 
tric tumors might be recognized at an early stage, 
roentgen examination with the barium meal is no 
doubt of first importance. To determine the util- 
ity of this procedure for diagnosis of very small 
tumors, it 1s necessary to examine symptomless 
individuals in whom neoplasms, if found, would 
be likely to be in an early stage. Because of the 
relative infrequency of gastric tumors in the gen- 
eral population, experience in diagnosis of small 
lesions would be gained very slowly and at great 
expense if some selection were not made. It seems 
desirable, therefore, to select a group of indi- 
viduals who are more susceptible to neoplasms of 
the stomach than is the remainder of the popula- 
tion. For such a purpose, individuals with per- 
nicious anemia serve admirably. 

Within the past 15 years, increasing attention 
has been drawn to the coexistence of pernicious 
anemia and epithelial tumors of the stomach. 
That this association is more than accidental has 


been demonstrated by a number of large-scale sta- 


tistical studies of both post mortem and living 
cases. Nevertheless, clinical recognition of this 
fact has been limited, and efforts at utilization of 
pernicious anemia as an indicator for the detection 
of gastric carcinoma in its early stages have been 
alltoo few. For this reason, it was thought worth 
while to review the evidence on this subject anew 
and to discuss its significance in gastric-cancer- 
detection programs. 


STATISTICAL CONSIDERATIONS 


The numerous individual case reports of coexist- 
ing Addison’s anemia and gastric cancer have 
been collected by Cotti (7), Kaplan and Rigler (2). 
andothers. These have little or no statistical value 
and are omitted from this discussion. Similarly, 
reports of multiple cases of this type have been 
published by Jenner (3), Strandell (4), Cotti, 
Murphy, and Howard (5), and others. In most 
of these cases, anemia had been present for years 
before the appearance of the gastric tumor, the 
longest interval being 17 years in the case cited 
by Miller (6). This observation was confirmed by 
Doehring and Eusterman (7), who found that the 
average duration of pernicious anemia prior to the 
onset of symptoms attributable to gastric cancer 
Was 8.7 years in their series. 

Comparison of the reports from the Mayo Clinic 


) over a period of 25 years reveals a distinct, increase 


in the incidence of gastric cancer in patients with 
pernicious anemia. Whereas in their first publica- 
tion, by Giffin and Bowler (8), only 1 gastric car- 
cinoma and 4 other malignant tumors were noted 
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in a series of 628 cases, later studies (9, 10) indicate 
a vastly different picture, the final series (7) re- 
vealing an incidence of 1.5 percent. The greatly 
increased life expectancy of individuals with 
Addison’s anemia since the introduction of liver 
therapy is generally offered as an explanation for 
this apparent increase in gastric-cancer morbidity 
among them. 

Not only cancer but also adenomatous polyps of 
the stomach have frequently been reported in as- 
sociation with pernicious anemia (7, 10, 11). 
Velde (12) found 6 such cases (14 percent) in a 
series of 42 pernicious-anemia patients, as con- 
trasted with an incidence of 0.71 percent in a con- 
trol series of 1,271 patients with other diseases. 
Such observations assume added significance when 
the apparently precancerous nature of gastric 
polyps is considered. In 1930 Miller, Eliason, and 
Wright (73) reported 8 personal cases and 24 
others from the literature in which adenomatous 
gastric polyps had developed into carcinomas. 
Stewart (74) found carcinoma associated with 13 
of 47 gastric polyps, and several other observations 
of similar character have since appeared (15, 16, 
17). Accordingly, demonstration of a gastric 
polyp in association with pernicious anemia may 
be considered to approach in significance the dem- 
onstration of carcinoma per se. 

These case reports, even in large series, are 
merely suggestive of a relationship between the 
two diseases. A statistical approach is essential 
to determine whether the frequency with which 
they are associated is greater than can reasonably 
be expected on the basis of chance alone. Several 
studies of this type have appeared, all of which 
have revealed a frequency of coexistence signifi- 
cantly greater than would have been predicted by 
probability. 

Rambach (78) encountered 641 cases of gastric 
carcinoma and 50 cases of pernicious anemia in a 
series of 11,849 post mortem examinations. In 11 
cases the 2 diseases were present together, an in- 
cidence roughly 5 times greater than that due 
merely to chance. Jenner (3) noted 5 gastric 
carcinomas, 4 benign gastric tumors, and only 1 
extragastric malignant neoplasm in a series of 76 
autopsied cases of pernicious anemia. Brown (1%) 
found 12 gastric polyps (8 percent) among 151 
cases of pernicious anemia in 18,200 autopsies. 

In addition to the cases found at autopsy, some 
statistical studies on the morbidity of coexistent 
pernicious anemia and tumors of the stomach have 
appeared. Jenner (3) discovered 8 cases of gas- 
tric cancer in 181 patients with pernicious anemia. 
He computed the expected morbidity of gastric 
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cancer per decade among the living population of 
Amsterdam and found that the actual frequency 
in his pernicious anemia series was 12 times that 
in the “normal” population of comparable age. 
Van der Sande (27) similarly calculated morbidity 
statistics and likewise concluded that the 2 dis- 
eases were associated more often than chance alone 
would decree. Cotti (7) compiled all the pub- 
lished case reports in which pernicious anemia 
had been associated with a malignant tumor and 
found that the stomach was the primary site in 93 
of 107 cases, or 86 percent of the entire series. 
Since cancer of the stomach represents only about 
20 to 40 percent of all cancers in the general living 
population, the marked predilection for this organ 
In patients with pernicious anemia is another link 
in the chain of corroboratory evidence. 
In an attempt to eliminate certain possible 
sources of error in previous publications on the 
subject. Kaplan and Rigler (2) studied all cases 
of pernicious anemia, carcinoma of the stomach. 
and carcinoma of the colon, cecum, and rectum re- 
corded in a series of 43,021 consecutive autopsies 
performed by the Department of Pathology of the 
University of Minnesota. When corrections were 
applied for errors in the recorded diagnosis of 
pernicious anemia, an estimated total of 293 ¢: 
of this disease was available for study. Of these. 
38 also had carcinoma of the stomach, 7 had gastric 
polyps, and 4 had carcinoma of the colon, rectum, 
or cecum. Statistical analysis revealed that only 
12 cases of carcinoma of the stomach would have 
been expected, The probability that the observed 
number was due to chance alone was less than 1 in 
| billion. It is apparent, therefore, from all the 
foregoing evidence that some etiologic relation- 
ship must exist between pernicious anemia and 
gastric epithelial tumors 


ses 


THEORETICAL CONSIDERATIONS 

The precise nature of this relationship, however, 
is still far from clear. On a purely hypothetical 
basis at least three possibilities can be enumerated : 
(1) Pernicious anemia directly produces a_pre- 

cancerous state in the stomach: (2) gastric cancer 
causes pernicious anemia: and (3) the two diseases 
are linked through a precursor or manifestation 
common to both. 

It seems unlikely that pernicious anemia is a 
direct cause of gastric tumors, although conclu- 
sive proof to this effect is lacking. That the dis- 
ease is often in remission at the time the cancer 
appears is a common observation, and Dyke and 
Harvey (2/) observed several patients in whom 
adequate antipernicious anemia therapy for a 
number of years did not prevent the development 
of gastric carcinoma. 

Likewise, the possibility that gastric cancer 
causes pernicious anemia can be quickly disposed 
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of by recalling that in many instances where the 
two have been associated, the latter disease was 
present for a number of years prior to the appear- 
ance of the neoplasm. Because of the frequent 
occurrence, in patients with gastric cancer, of 
macrocytic anemias superficially resembling per- 
nicious anemia, some confusion on this point ap- 
pears to have existed in former years. 

In a recent hematologic survey of 127 patients 
with gastric cancer, Op penheim and his co- 
workers (22) found a state of anemia in 78, or 64 
percent. The anemia was macrocytic in 25 cases, 
normocytic in 35, and microcytic in 18. In con- 
trast with true pernicious anemia, most of the 
macrocytic group exhibited normochromia rather 
than hyperchromia. Moreover, a leukopenia was 
absent in all but 1, sternal-marrow studies did 
not show failure of maturation and the other char- 
acteristic features of pernicious anemia, free hy- 
drochloric acid was often present in the gastric 
secretions, and a typical reticulocyte response to 
intramuscular liver extract could not be elicited 
in some of these cases. Inasmuch as evidence of 
extensive hepatic insufficiency had previously been 
found in many patients with carcinoma of the 
stomach (23). these authors were inclined to at- 
tribute the macrocytie anemias observed in their 
series to hepatic damage. No instance of true 
pernicious anemia was encountered in this study. 

fact which seems at variance with the evidence 
presented herein. However, the incidence of 
pernicious anemia in other large series of gastric 

cancers, though significantly elevated, has still 
been only a few percent. Moreover, in a num- 
ber of personally observed patients with 


Cases, 


treated pernicious anemia in remission developed | 


hemorrhage 
cancers. 


microcytic anemias due to chronic 
following the appearance of their gastric 


In such cases, the existence of an underly’ ing per: 


nicious anemia would have been completely 
masked except for the previous history. It is ob- 
vious, therefore, that in the series reported by 
Oppenheim et al., the few cases of pernicious 
anemia that might ordinarily have been expected 
could well have been absent on a chance basis alon 
or obscured by the development of some compli- 
cation such as chronic blood loss. 
It is, of course, theoretically possib ‘le for 

diffusely infiltrating cancer to destroy the entin 


gastric mucosa responsible for the formation 0! 


“intrinsic factor” and thus produce “secondary 
pernicious anemia. However, in the vast major 
ity of cases in which the two diseases are foun 
to coexist, the lesion involves only a relativel 
small portion of the gastric mucosa. 

It is apparent. therefore. that the majority @ 
cases in which the two diseases coexist must bi 
ea ained in some other way. A number of fet 
tures common to both conditions immediatel 
come to mind as possible links between then 
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PERNICIOUS ANEMIA AND TUMORS OF THE STOMACH 


These factors include achlorhydria and achylia, 
atrophic gastritis, and heredity. A hypothetical 
diagram representing the possible relationships 
has ‘been published by the authors (24). 

Haring (//) suggested that the functional defi- 
ciency of the gastric mucosa which results in 
achlorhydria and achylia also acts as a stimulus 
to proliferation and finally to neoplasia, in a man- 
ner analogous to the development of goiter and 
adenomas of the thyroid in iodine-deficiency states. 
However, the frequency of achlorhydria is far 
greater than that of gastric carcinoma, indicating 
that it is certainly not a dominant etiologic factor. 

Bloomfield and Polland (25) closely followed 
a group of 43 apparently healthy individuals with 
persistent histamine-refractory anacidity for a 
number of years and observed neither gastric can- 
cer hor pernicious anemia in any member of the 
group. 

Gastritis has been considered an etiologic pre- 
cursor of pernicious anemia (4, 26, 27). How- 
ever, Magnus and Ungley (28) carefully studied 
the stomachs of patients with pernicious anemia 
and found no inflammatory changes. Simple 
atrophy of the mucosa in the gastric fundus and 
corpus was the only consistent abnormality. It 
has been reported that on serial gastroscopic ex- 
amination, the atrophy and “gastritis” seen in 
patients with pernicious anemia in relapse often 


disappears after adequate liver therapy (29). It 
is not likely that an essential etiologic factor in 


a disease would disappear in this manner. More- 
over. Moscheowitz (37) has pointed out that 
achlorhydria and achylia frequently exist for years 
in the absence of atrophic gastritis, the latter ap- 
pearing only after the other manifestations of 
pernicious anemia become apparent. Thus, the 
weight of evidence would indicate that gastritis 
is not necessarily a causative factor in pernic ious 
anemia. 

The alternative possibility that gastritis is a 
precancerous lesion has been expounded for years 
by Konjetzny (37) and others. The frequent 
demonstration of gastritis in cancerous stomachs 
naturally suggests a causal relationship, and War- 
ren and Meissner (32) have pointed out the his- 
tologic similarity between the severe epithelial 
hhanges in some cases of gastritis and the mor- 
phologic appearance of known precancerous 
lesions elsewhere. Torgerson (33) studied the 
distribution of gastric cancers in unselected cases 
ind in patients with associated pernicious anemia 
and found that the proportion of tumors arising 
in the fundus was distinctly higher in the latter 
group. Because of the known tendenc ‘v of mucosal 
atrophy in pernicious anemia to affect the fundus 
and corpus more than the pylorus, he felt that this 
listribution of tumors argued for the precancer- 
ous nature of atrophic gastritis. However, such 
evidence is only ¢ ircumstantial ; the careful studies 
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of Hebbel (34) and Guiss and Stewart (35) have 
failed to demonstrate that gastritis is more com- 
mon in stomachs of persons with cancer than in 
those of other individuals of comparable age. 
Thus, although we cannot refute the possibility 
that chronic gastritis leads to gastric cancer, pres- 
ent evidence lends little or no support to this view. 

The observation of familial tendencies in both 
pernicious anemia and gastric cancer indicates 
that common constitutional or hereditary factors 
may link the etiologies of the two diseases. Con- 
ner (36) first demonstrated the high incidence of 
achlorhydria in relatives of patients with perni- 
cious anemia. Schwartz (37) reported that 18 
percent of a series of patients with pernicious 
anemia also h ad relatives with the disease. The 
evidence for a familial component in the etiology 
of pernicious anemia has been summarized and 
cliscussed at length by Meulengracht (38) and by 
Moschcowitz (30). 

Pernicious anemia and gastric cancer have been 
reported separately or together in several mem- 
bers and in more than one generation of many 
families, The cases of Borovanska-Felklova, as 
cited by Kohn and Reimann (39) and Thiele 
(47), are particularly striking examples of this 
type. Zancan (47). in a genealogic study of 74 
pernicious-anemia patients, found evidence of 9 
carcinomas among their blood relatives, of which 
6 arose in the stomach. He traced a parallel series 
of relatives of gastric-cancer patients and found 


that in them incidence of gastric cancer was 
actually lower than in the group related to 
patients with pernicious anemia. While such 


observations are not statistically conclusive, pres- 
ent evidence, though inadequate, favors the thesis 
that the two diseases are linked through common 
hereditary influences. 

Ivy (42) recently suggested that a study of 
blood groups in patients with these coexisting 
diseases and in their blood relatives might yield 


further information along these lines. In his 
opinion the fact that the gastric mucosa is a 


known storage site for the ‘blood group-specific 
agglutinins may even have a direct bearing on the 
incidence of gastr ic cancer. 

One additional hypothesis remains to be dis- 
cussed, The increasing number of case Aspen of 
coexisting pernicious anemia and gastric cancer 
since the advent of liver ther rapy was attribeted 
by Saltzmann (43) to the longer survival period 
of pernicious-anemia patients, a view that has 
been generally accepted. However, Teufl (44) 
rejected this explanation and specul: ited that liver 
extract itself might contain a weak carcinogenic 
agent which on “prolonged administration could 


lead to cancer in susceptible individuals. This 
rather startling suggestion finds some experi- 


mental support in the work of Kleinenberg et al. 
(45), Steiner (46), and several others, who have 
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shown that certain fractions of the livers of both 
and noneancerous individuals, when 
injected into mice or rats, elicit malignant neo- 
plasms at the site of injection in a small percentage 
of animals. It has been demonstrated by Strong 
and his co-workers (47) that animals genetically 
selected for resistance to the local effects of a 
carcinogen may exhibit secondary susceptibility 
to the same agent at a remote site. In the light 
of such evidence, the possible carcinogenicity of 
therapeutic liver extracts may well deserve fur- 
ther study. 


cancerous 


EARLY DETECTION OF GASTRIC CANCER 


Recent advances in surgery have made possible 
the salvage of at least 25 percent of patients with 
early, operable cancer of the stomach. Refine- 
ments in gastroscopic and roentgenologic tech- 
nique have greatly improved the accuracy of 
diagnosis of such lesions. Were it not for the fact 
that early gastric cancer is generally asympto- 
matic, a considerable proportion of patients now 
dying of this condition could be saved. Thus, the 
chief problem in gastric cancer is becoming, more 
and more, its detection on a practical scale in 
asvmptomatiec individuals, 

The most obvious way to attack this problem 
is to examine routinely, by roentgenologic or gas- 
troscopic methods or both, all patients in the gas- 
tric-cancer-bearing age. However, morbidity sta- 
tistics compiled by Collins, Gover, and Dorn (48) 
indicate that at any one time only 3 individuals per 
1.000 in the living population over 40 years of age 
would be likely to have a carcinoma of the stom- 
ach. On the basis of these figures, any mass sur- 
vey in which no selection of patients was employed 
would entail an enormous expenditure of time, 
effort, and money, with a very small yield of tum- 
This prediction has been confirmed by the 
work of St. John, Swenson, and Harvey (49). 
These investigators, using a rapid fluoroscopic 
technique, examined over 2.400 asymptomatic in- 
dividuals past 50 years of age and discovered only 
2 carcinomas and 1 lymphosarcoma of the stom- 
ach. More recently, Dailey and Miller (50) stud- 
ied 500 apparently healthy men 45 years of age or 
over and encountered no malignant tumors of the 
stomach. Such results emphasize the necessity 
of selecting patients for routine periodic examina- 
tions of the stomach on the basis of some pre-exist- 
ing disease, symptom, or other criterion with which 
the occurrence of gastric cancer can be shown to 
be associated more frequently than in the general 
population. 

The best indicator of gastric cancer is pernicious 
anemia; the presence of achlorhydria probably is 
the next best criterion. Two years ago, Rigler. 
Kaplan, and Fink (24) presented the results of 
serial roentgenologic and gastroscopic examina- 


ors, 
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tions in a series of patients with this disease. At 
that time, 211 patients had been examined 1 or 
more times; of these, 17 (8.0 percent) were found | 
to have carcinoma of the stomach, and 15 (7.1 per- 
cent) had “benign” polyps. Since then, 48 new 
cases of pernicious anemia have been examined at 
the University of Minnesota, yielding 1 additional 
gastric cancer and 2 individuals with benign 
polyps. The summarized data are given in table 
1. Comparison of these results with the morbid- 
ity. cited, of gastric cancer in unselected cases of 
comparable age reveals clearly the striking con- 
centration of carcinomas of the stomach in pa-| 
tients with pernicious anemia. 





TasBLe 1.—Clinical results | 
Total Carcinoma of Benign polyps of | Total tumors of 
eases of stomach found stomach found stomach found 


pernicious 
anemia 
examined 


Number Percent Number Percent) Number Percent 


259 1s 6.9 17 6.6 35 13.5 








In comparing these data with other studies of| 
routine examination of the stomach, it should be 
noted that there was no selection of symptomles: 
individuals in these pernicious-anemia cases. tt 
is true that the vast majority had no gastric symp- 
toms, but in a few cases clinical evidences sugges 
tive of gastric carcinoma were present. 

Roentgen examination of the stomach at semi: 
annual intervals has been made a routine pro 
cedure at the University of Minnesota Hospita 
in all patients with pernicious anemia. Som 
difficulties have been encountered in effectuating 
this program largely because of the inertia of bot 
patients and physicians when symptoms are al 
sent. Nevertheless. the program has gone fot 
ward, and some patients have now been examine 
as many as 12 times. Most of the gastric tumor 
have been discovered on the first or second exan 
inations, but in a few instances later examination 
uncovered the neoplasm. 

Although no large-scale program of gastric cal 
cer detection has yet been established at Ne 
Haven Hospital, even a casual survey of perm 
cious-anemia patients followed for a reasonabl 
period reveals that several have developed polyps 
and carcinomas are known to have appeared in # 
least two such patients, one of whom is alive a 
well almost 2 years after gastrectomy. 

The roentgen study has been pursued by meal 
of fluoroscopy, “spot” films made of the mucosi 
pattern or when suspicious shadows were encoll 
tered, and by routine roentgenograms of the fille 
stomach. It is our impression that we shou 
have overlooked several small carcinomas were 
not for the series of roentgenograms which we" 
routinely made. On the other hand, in all pre 
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PERNICIOUS ANEMIA AND TUMORS OF THE STOMACH 


ability many of the small lesions, especially the 
benign polypi, would not have been discovered if 
fiuoroscopic study with spot films had not been 
utilized. This method is expensive, time-consum- 
ing. and probably impractical for large-scale utili- 
zation. Fluoroscopy alone is likewise expensive 
because of the time required of the radiologist and 
may well be too inaccurate. It is possible that 
some method of rapid radiography of the stomach 
using the photofluorographic principle under con- 
trolled conditions, such as advocated by De Castro 
and his associates (57) in Sao Paulo, may well be 
. solution to this problem. It should be given a 
trial in this country. 

The procedure we have used has been highly 
successful as a means of detection of small tumors. 
This has been particularly true of the benign 
j this bs lesions as small as 3 mm. in diameter hav- 
ing been discovered. The carcinomas detected by 
this routine procedure have mostly been larger in 
size, although in one instance the lesion was only 
3 mm. in diameter and in another 10 mm. when 
first seen. Certainly our experience indicates con- 
clusively that the routine examination of symp- 
toumless individuals by means of the roentgen ray 
will result in the detection of gastric tumors in an 
early stage of development. 

A substantial number of rather large malignant 
neoplasms has been found in symptomless patients. 
Needless to say, the small lesions have almost uni- 
formly produced no symptoms. Even in this rela- 
tively small number of patients, some salvage has 
been achieved, surgical removal of the carcinoma 
resulting in an apparent cure. On the other hand, 
as might be expected, a number of tumors, which 
were entirely without any symptom or manifesta- 
tion other than the roentgen findings, were found 
to be inoperable owing to metastasis. In three 
cases the development of an extensive lesion from 
a relatively small, innocent-looking tumor was ob- 
served to take place in less than 1 year. 

Unfortunately, pernicious-anemia patients rep- 
resent a very small fraction of those susceptible 
to gastric cancer. Other indicators must be deter- 
mined by careful clinical studies on large groups 
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of variously categorized patients. A large-scale 
investigation of this type Is now in progress at the 
University of Minnesota, the preliminary results 
of which are being reported by State, Varco, and 
Wangensteen (52). It is to be ‘hoped that the final 
data will permit the Nation-wide establishment of 
selective gastric-cancer-detection programs from 
which a high vield of early tumors may confidently 
be expected. 


SUMMARY AND CONCLUSIONS 


Statistical analyses reveal that pernicious ane- 
mia and carcinoma of the stomach develop in the 
same individuals more often than would be ex- 
pected on the basis of chance alone and must, 
therefore, be etiologically related. 

Evidence pertaining to the nature of this rela- 
tionship is still inconclusive but suggests that the 
two diseases are probably linked indirectly 
through the medium of some common factor. 
Among the possible factors to be considered are 
hereditary or constitutional tendencies, achlorhy- 
dria, gastritis, and liver therapy. 

In contrast with the paucity of gastric tumors 
(liscovered in nonselective mass surveys, serial gas- 
tric examination of individuals with pernic ious 
anemia has vielded a very high incidence of benign 
and malignant epithelial tumors of the stomach. 

It is suggested that a search for other conditions 
etiologically related to or associated with gastric 
cancer is a necessary prerequisite to the establish- 
ment of practical, selective, mass surveys for the 
early detection of neoplasms of the stomach. 

It seems desirable to effectuate a simple, inex- 
pensive, rapid method for the routine roentgen 
examination of the stomach in symptomless indi- 
viduals. Fluoroscopy alone probably results in a 
number of errors. The combination of fluoro- 
scopy, “spot” films, and a series of roentgenograms 
of the filled stomach is expensive and impractical 
on a very large scale. The possibility of utilizing 
some method of photofluorography or cineroent- 
genography such as advocated by De Castro 
should be seriously considered. 
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STUDIES OF PATIENTS WITH GASTRIC CANCER 


By C. P. Ruoaps, director, Memorial Hospital for the Treatment of Cancer and Allied Diseases, New York City 


INTRODUCTION 


For 5 years there has been in progress at the 
Memorial Hospital and, more recently, at the 
Sloan-Kettering Institute an intensive biochemi- 
cal study of patients with gastric cancer. The 
frequency of the disease, the low rates of cure by 
surgical means, and the major nature of the sur- 
gery involved provide adequate reason for an 
active investigative effort. Nevertheless, in spite 
of the ample evidence that precise clinical studies 
under controlled conditions are useful, little work 
of this type has been done on patients with neo- 
plastic disease. 

The point should be emphasized that clinico- 
biochemical studies require the highest and most 
unselfish type of cooperation. Furthermore, they 
are immensely wasteful procedures. Since the 
welfare and comfort of the patient must be pre- 
eminent at all times, weeks and months of the 
work of many individuals of different skills are 
frequently lost because therapeutic procedures 
cannot be withheld from the patient until the in- 
vestigations are completed. 

The Gastric Service of Memorial Hospital, un- 
der Dr. George T. Pack, has not only provided 
the clinical material for the work here reported 
but also has been a generous participant in the 
studies. The willingness of these surgeons to 
modify preoperative care, to alter operative pro- 
cedures, and to contribute to the postoperative 
study has been noteworthy. 

The organization of the study warrants com- 
ment. .A metabolic ward has been created in 
which patients may be maintained without charge 
for long periods. This ward is air-conditioned 
and has its own specially trained medical and 
nursing staff. A_diet kitchen with its own staff 
of dietitians responsible for no other duties is 
available. Supplies of standardized food are 
provided. The laboratory is in charge of a bio- 
chemist, Dr. Nelson Young. Special facilities 
for record keeping and for tabulation of data 
are at hand. 


CHANGES IN CARBOHYDRATE METABOLISM 


The almost uniform malnutrition found in 
patients with gastric cancer is striking and de- 
mands explanation. The malnutrition bears no 
clear relationship to dietary intake, nor can any 
disturbance of digestion or internal absorption 
of food explain the progressive weight loss. For 
these reasons, patients with gastric cancer were 
suspected of metabolizing the foodstuffs absorbed 
by abnormal and inefficient mechanisms. The 
mechanisms which thus far have received the 


greatest attention have been those involving 
-arbohydrates. 

Under the experimental conditions adopted, the 
average concentrations of glycogen in the livers 
of fasted control subjects and those with gastric 
cancer were the same. However, when both groups 
were given orally comparable amounts of glucose 
before operation, the average glycogen concen- 
tration increased 3 times in livers of the control 
subjects but only 1.4 times in patients with gastric 
cancer. Among the possible explanations for this 
relative inability of the latter group to convert 
glucose to liver glycogen when a gastric carcinoma 
existed, a deficient activity of (1) insulin, or (2) 
certain adrenal cortical hormones was considered. 

The former did not appear to be the case, since 
the administration of glucose and insulin (30 to 
60 units) toa second group of patients with gastric 
‘arcinoma did not repair their limited hepatic 
glycogenesis. On the other hand, when adrenal 
cortical extract (Upjohn, aqueous) was injected 
during the glucose feeding of a third group of 
patients bearing gastric cancer, their average liver- 
glycogen concentration was found to be normal. 

No significant reflection of a disturbed hepatic 
glycogenesis in patients with gastric cancer could 
be found by other clinical studies. Although 
their intravenous-glucose tolerance curves demon- 
strated mildly elevated average fasting and peak 
blood-sugar levels, the rate of disappearance of 
the injected glucose was not abnormal. Likewise, 
no significant alteration of the respiratory quo- 
tients of these patients before or after glucose 
injection was found. 


CHANGES IN PROTEIN METABOLISM IN PATIENTS 
WITH GASTRIC CANCER 


Previous studies in this laboratory revealed 
that regardless of adequate food intake there is 
a high incidence of hypoproteinemia in patients 
with gastric cancer. The disturbance has been 
shown to be amenable to some extent to preopera- 
tive feeding of large amounts of protein. Because 
of the hazard presented by hypoproteinemia in 
patients who require surgical procedures, it is 
important to know the mechanism which results 
in the abnormality. 

To ascertain whether patients with gastric can- 
cer could form plasma proteins in the presence of 
a sufficient nitrogen intake, nine patients were 
placed on a high protein diet as soon as possible 
after operation. Their regeneration of plasma 
protein was measured by electrophoretic tech- 
niques and by chemical (Howe’s) method. 
Plasma volumes were determined by the use of 
Evan’s blue. In six cases complete nitrogen- 
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balance studies were made. One patient with 
gastric cancer was thus studied for 27 days, the 
others from 11 to 15 days. Three patients with 
gastric ulcers served as control subjects under 
similar conditions. 

These studies showed that in patients with 
gastric resection for ulcer total circulating plasma 
albumin and plasma globulin increased under the 
conditions of the experiment; in patients with 
vastric cancer they remained unchanged or de- 
creased. Most patients with gastric cancer lost 
further plasma protein even though they were in 
positive nitrogen balance. The average amounts 
of plasma protein lost or regenerated are given in 
table 1 


TABLE 1 trerage change during ceperimental period 





rotal " 
‘ ) nts { | 
iroup of patients with protein Hlobulin Albumin 


Gm Gm Gm 
Soperable carcinomas —18.3 —13.7 —5.0 
4 inoperable carcinomas — 22.5 — 22. ti -. 
Sulcers +20.3 +7.1 +22.0 





The A G ratios were reversed in all cases of 
gastric cancer and in the two instances where 
plasma protein regeneration occurred in patients 
with cancer, it was due to the formation of globu- 
lin only. No increase of albumin levels could be 
demonstrated. 


METHODOLOGICAL PoINTS 


These findings suggest that patients with gas- 
tric cancer do not regenerate plasma proteins be- 
cause of a defect in the mechanism of protein 
synthesis or because of abnormal distribution of 
protein. It is of interest to note that the changes 
of the A/G ratio described in the literature are 
probably even greater than has been supposed. 
This is due to the fact that under certain cireum- 
stances alpha globulins may be determined by 
Howe's method as albumin. This finding led to 
a study of the value of the current methods of 
protein determination. A comparison was made 
between the results obtained by Howe's method, 
the falling-drop method, the methanol fractiona- 
tion method, a new immunologic method of frac- 
tionation of Dr. Bacon Chow, and the procedure 
of elect rophoresis. 


FALLING-Drop AND KAELDAHL METHODS 


Results of blood protein determination by the 
falling-drop method have been compared in 69 
cases with results of Kjeldahl determinations done 
within 24 hours of each other. In general, the 
falling-drop results were higher than the 
Kjeldahl results. Only 21.7 percent were found 
to agree within +0.1 gm. Of those failing to 
agree within +0.1 gm., 68.5 percent were too 
high, and 31.5 percent were too low. The greatest 
variations observed were not more than 14 gm. 
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The relation of the magnitude of this discrep- 


ancy with the blood protein level is shown in 

figure 1. 

ELECTROPHORETIC STUDIES ON PLASMA OF 
PATIENTS WITH GASTRIC CANCER, OF PATIENTS 


WITH ULCERS, 
LEUKEMIA 


AND OF PATIENTS WITH 
When electrophoresis of plasma is performed at 
pH 8.6, both gastric cancer and ulcer patients have 
low neerer's albumin concentrations. Patients 
with gastric cancer have in addition some in- 
crease of plasma alpha globulins and fibrinogen. 
There also frequently are found small amounts 
of material more highly charged than albumin. 

Plasma “albumin,” as measured by Howe’s 
method, corresponds roughly to the sum of the 
electrophoretic albumin and. alpha globulins. In 
the plasma of patients free of gastric cancer, this 
relationship is well maintained. In patients With 
gastric cancer receiving hydrolyzate and high pro- 
tein diets, however, the Howe “albumin” values 
often change markedly, quite independent of the 
electrophoretic albumin. 

A series of analyses has also been made of 
plasma of patients with lymphatic and myelogen- 
ous leukemia, lymphosarcoma, and Hodgkin's 
disease. Their plasma albumin levels are low. 
There is also oceasionally a large increase in 
gamma globulin. In four patients no change in 
plasma proteins was found after nitrogen-mustard 
therapy. A small amount of material moving 
faster than albumin was found in the plasma of 
few of the untreated patients. Some of these 
studies are being repeated when the material for 
analysis is brought to pH 4.0. 

At pH 4.0. a definite component of 
itv= —2.70 X 10° em.? second volt 
sharply from the plasma proteins. The plasma 
of patients with gastric cancer contains from 
130 to 210 mg. percent of this material (average 
170) ; normal individuals have from 60 to 120 mg. 
percent (average 80). Two patients whose tumors 
had been removed had plasma concentrations of 
100 and 110 mg. percent. Patients suffering from 
malnutrition with ulcers and other noncancerous 
disorders, as well as patients with other types of 
cancer, are now being studied. 


mobil- 
separates 


ALTERATIONS OF ELECTROLYTE EXCHANGES 


The data previously presented on faulty hepatic 
glycogen formation in patients bearing gastric 
cancer and the repair of this defect by the adminis- 
tration of an adrenal extract have led us to in- 
vestigate whether or not the disease is associated 
with some adrenal hormone imbalance. The dem- 
onstration of such a relationship would be of im- 
portance both in indicating new approaches to the 
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basic problem of gastric cancer and in improving 
the medical management of these patients. 

Disturbances in the distribution and balance of 
electrolyte and water are known to be associated 
with certain adrenal disorders. Isolated adrenal 
steroids have been shown to affect salt and water 
excretion and to correct the electrolyte changes 
Which accompany adrenal insufficiency in animals 
and in man. 

Several diagnostic procedures based on these 
changes have been found useful in cases of sus- 
pected adrenal disorder. These tests were sup- 
plied to patients with gastrie cancer in order to 
Investigate the connection, if any, between the 
existence of the neoplasma and an adrenal hor- 
monal imbalance. 

Kepler and associates have developed a test 
Which is useful in the diagnosis of Addison’s dis- 
ease. Briefly stated, the test consists of giving 
fluid and sodium chloride equivalent to 2 percent 
saline for a period of 2 days. A large amount 


of water is given at the end of this period, and the 
excretion of sodium chloride and water is meas- 
ured over a period of 4 hours. Thus far, the 
results of this test in patients with gastric cancer 
resemble more nearly those seen in Addison’s dis- 
ease than those present in any other disorder of 
known etiology; nevertheless, age, state of nutri- 
tion, and other factors known to be directly re- 
lated to adrenal function also influence the results. 

A normal diuretic response to water given with- 
out salt has been demonstrated in two patients 
with gastric cancer in whom it has been tested. 
This observation, made at the suggestion of Dr. 
H. W. Smith, is important since it makes improb- 
able the involvement of the antidiuretic factor of 
the pituitary. 

Cutler, Power, and Wilder have applied a salt- 
depletion test to demonstrate the impaired ability 
of patients with Addison’s disease to conserve so- 
dium when necessary. Two patients with gastric 
cancer have been subjected to this procedure, and 








both gave similar responses to those given by pa- 
tients with Addison’s disease. 

Soffer and co-workers have shown that in Cush- 
ing’s syndrome, desoxycorticosterone acetate in- 
creases the excretion of injected sodium chloride. 
under certain conditions in contrast with the de- 
crease observed in normal subjects. A normal 
response to this test was observed in one patient 
with gastric cancer who had shown a reaction sim- 
ilar to that of patients with Addison's disease to 
the Kepler and Wilder procedures. This patient 
was in good nutritional condition and is the same 
individual who failed to regenerate plasma 
protein on a high-calorie, high-protein diet as 
previously shown. 

Immediate postoperative salt intolerance is a 
well-established fact. Amounts of salt easily ex- 
creted by a normal individual lead to salt retention 
and edema if administered immediately after ma- 
jor surgery. It has been the experience here that 
patients with gastric cancer in the postoperative 
phase are particularly susceptible to salt “poison- 
ing.” Measurements of extracellular fluid by the 
thiocyanate method before and after operation 
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combined with sodium-balance studies and meas- 
urement of plasma-sodium concentration provide 
no explanation of the fate of the sodium retained, 
It may be postulated that sodium has passed into 
the cells in significant amounts. The conclusive 
demonstration of such a shift would be of interest. 


SUMMARY 


This paper represents a condensation of the 
work of this group on patients with gastric cancer, 
This study, undertaken because of the high inci- 
dence and poor cure rate of gastric cancer, has 
vielded results which have helped to decrease post- 
operative mortality and morbidity and- have in- 
creased the scope of resectability. Besides this 
practical gain, the studies have provided new 
knowledge of the systemic disease occurring in pa- 
tients with gastric cancer. Whether this disturb- 
ance is of etiologic importance remains to be deter- 
mined. Detailed knowledge of the condition is in 
any case most necessary for the proper manage- 
ment of these patients. 
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THE RADICAL SURGICAL TREATMENT OF GASTRIC CANCER! 


By GeorGE T. Pack, M. 


., Gastric Service of the Memorial Hospital for the Treatment of Cancer and Allied Diseases, 


New York City 


The greatest margin for error in reporting end 
results for the treatment of gastric cancer may be 
found in the classification by the reporter of any 
given cancer of the stomach as operable or in- 
operable. The difficulty in correcting this fault is 
apparent when one ‘realizes that three variable 
factors interplay in the pronouncement by any 
given surgeon that any cancer of the stomach is 
inoperable, viz: (1) The condition of the patient 
as regards his age, the coexistence of degenerative 
diseases, and the complications attendant on the 
presence of the cancer; (2) the extent of the dis- 
ease, i. e., the degree of amen of the stom- 
ach, the extension to and incorporation of neigh- 
boring viscera by the cancer, and metastases to 
regional and distal sites; and (3) the surgical 
philosophy, moral point of view, courage, and ex- 
perience of the surgeon. In the large group of 
patients found to have generalized metastases or 
diffuse involvement of the liver and peritoneal 
lining, the recognition and acceptance of inoper- 
ability is obvious to any physician, but there are 
too numerous other instances in which the defini- 
tion of inoperability may be subjected to careful 
evaluation, criticism, and even condemnation. 


POINT OF VIEW OF THE SURGEON 


It is not our purpose to formulate a set of rules 
governing the behavior of any surgeon in any given 
circumstance, but rather to present just arguments 
for extending the scope of operability for gastric 
cancer. The very nature of this disease, the in- 
firm and often aged patients in whom it so fre- 
quently develops, and the radical character of the 
operations designed to combat it all conspire to 
make the surgical treatment of gastric cancer a 
hazardous venture for the patient and often an 
ordeal for the surgeon. With a knowledge of the 
inevitability of de ath from cancer of the stomach 
that is not treated, it seems unnecessary to state 
that no surgeon would refuse a patient the slight- 
est chance for cure or even relief because of a fear 
of criticism for failure or an unnatural pride in 
low figures for operative mortality. Nor should 
any surgeon attempt to play God ‘and decide ar- 
bitrarily that a certain patient with gastric cancer 
has lived a sufficiently long life or that he has so 
few remaining years of even normal life expect- 
ancy that operation at best would hardly be worth 
while. We must take care in our weighty decisions 
concerning the denial or offering of a chance for 
life to a patient that in our desire not to be the 
executioner we achieve the same end result by act- 
ing as an immoral judge. 


_ 


_ Read at the Gastric Cancer Conference, Chicago, December 
9%, 1946. 


About a decade ago, Livingston and I (2) 
brought together for analysis and review the great 
body of published data on the treatment of car- 
cinoma of the stomach recorded in the half cen- 
tury that had elapsed since the first successful re- 
section by Billroth. For this purpose, more than 
1,000 publications dealing with the subject were 
submitted to critical study. These represented, as 
nearly as could be readily ascertained, a virtually 
complete list of the recorded gastric resections 
from the world literature. Proper deductions, as 
drawn from this material, therefore, offered the 
most reliable conclusions obtainable up to that 
date. 

At that time answers were sought to a number 
of specific queries which naturally arose: What 
was the life expectancy for patients with untreated 
gastric cancer? What proportion of those hav- 
ing the disease were given an extension of life, by 
medical, -adiological, or surgical care? What is 
the nature of a definitive cure? Was there evi- 
dence concerning the nature and tempo of progress 
during that time? Upon what factors was this 
progress dependent / What accounted for failure 
to bring the benefits of excisional surgery to 
larger numbers‘ And to these might be added 
the further question: Was there reasonable hope, 
from facts and methods known, of obtaining in 
the immediate future, any materially larger num- 
ber of definitive cures / 

Any study of end results in the treatment of 
gastric cancer in terms of attained long-term defi- 
nite cures resolves itself into an analysis of surgi- 
cal methods and their value. For such a study. it 
was essential to determine three points: (1) The 
applicability of excisional surgery or the percent- 
age of the total number afilic ted with the disease, 
for whom extir pation is feasible; (2) the risks in- 
volved in efforts to remove the rot ho Abowd and (3) 
the effectiveness of gastrectomy when this can be 
successfully per formed. ‘These points correspond 
to three questions for which the patient with the 
disease urgently seeks an answer: (1) Can the 
tumor be removed? (2) How much danger is in- 
volved in an attempt at its removal? (3) How 
certain will be the cure if I assume these risks and 
undergo the operation’ Decision as to advisabil- 
ity of : attempting a gastrectomy in a spec ific case 
must hinge in large measure upon these points, and 
the interpretation of the complete significance of 
the reported end results is dependent upon them. 

The conclusions drawn from this rhe 8 may be 
summarized here as representative of the condi- 
tions surrounding the diagnosis and treatment of 
gastric cancer in “the U nited States a decade ago. 
These data (fig. 1) are presented in order to draw 
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Definitive Cures of Gastric Cancer 
Factors Causing Low Percentage of Cures Among 
Total Patients Observed 
(A Study of a Cure Formula) 
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United States in 1237. 


i proper comparison with the progress that has 
been made in the succeeding 10 years. 

(1) The average patient with untreated gastric 
cancer Was dead within 12 months after the onset 
of symptoms or was dead within 4+ months after 
discharge from the hospital. 

(2) Neither the size of the gastric neoplasm as 
revealed by clinical or radiographic study nor the 
lapse of time since the onset of symptoms offered a 
reliable guide for an estimation as to operability, 
for the reason that bulky adenocarcinomas, which 
fill a large portion of the gastric lumen, or slow- 
vrowing prepyloric tumors, which have caused 


symptoms over relatively long periods, alike may 
offer an excellent prospect for long-term cure. 
(3) A satisfactory formula for the appreciation 
of attained cures of gastric cancer may be applied 
to any group of patients seen in any hospital or 
clinic as follows: Cures equal the total number 
of patients observed, minus the number of patients 
found to have inoperable gastric cancers, minus 
the number of patients operated on but found to 
have unresectable gastric cancers, minus the oper- 
ative mortality or number of patients dying after 
resection of the cancer, and minus the number of 
patients dying in the 3-, 5-, and 10-year postopera- 
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tive periods, after which definitive cures become 
possible (fig. 1). The number and size of each of 
these loss factors precluded in 1936, and appar- 
ently for some time in the future, the attainment 
of large percentages of long-term cures among 
all patients seen. 

(4+) It was apparent from the relations of this 
cure formula that cancer of the stomach was not 
exclusively a surgical disease, for the role in de- 
ciding for or against operation was shared with 
the medical attendant, the radiologist, and others. 
rhe role of the medical attendant may exceed that 
f the surgeon in practical significance since the 
iospital service with high rates of operability will 
ibtain more resultant cures with even inferior 
vrades of surgery than will a hospital service with 
low rates of operability, no matter how excellent 
he surgical associates. 

(5) Resectability or nonresectability is often 
ascertained with complete certainty only through 
surgical exploration. Laparotomy is here to be 
viewed as but a form of internal palpation; thus. 
resultant cure should not be measured solely 
‘gainst the total number of operations performed, 
or these include the management of a large num- 
ver of surgically noncurable types of the disease. 

(6) To perform a gastroenterostomy or other 
‘emporizing or palliative procedure for a resecta- 
le cancer is unwarranted because no author had 
reported (by 1936) an average extension of life 
from gastroenterostomy of more than 2 months, 
ind the operative mortality for gastroenterostomy 
for cancer Was as great as the operative mortality 
‘or attempted resection of a malignant tumor of 
he stomach. The life loss from immediate death 
following gastroenterostomy for cancer exceeded 
the total life extension gained among survivors, 
and any advantages of palliative gastroenteros- 
tomy were not to be measured in terms of life 
extension but in terms of symptomatic relief alone. 

(7) The cure formula for resectable gastric can- 
is: Cures equal resections performed minus 
operative mortality minus natural rate of post- 
resection decline in survivors. It was noted that 
the patient with resectable gastric cancer had two 
hazards: (a) The resection risk; and (b) the post- 
resection death rate from recurrence or natural 
death. The former was under surgical control 
while the latter rested largely in the hands of 
nature and could be but little influenced. 

_(8) Responsibility for establishing proper con- 
ditions for gastrie-cancer surgery is largely an 
institutional problem; it is an ethical principle 
that institutions admitting patients with this 
(lisease in numbers should provide for their con- 
centration in proper surgical hands, allow for the 
use of special surgical teams, and furnish the neces- 
sary special equipment. 

(9) No surgeon, who is unqualified or who has 
hot the full intent to resect a gastric carcinoma 
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if a resectable tumor is encountered, has the moral 
right to operate on a patient with gastric car- 
cinoma. 

(10) Resectable gastric cancer is a numerically 
common condition, for necropsies have revealed 
that even at the time of death from gastric can- 
cer approximately one-fourth of these tumors were 
still confined to the stomach or to the stomach 
and immediately adjacent lymph nodes. 

(11) The operability rate may be referred to as 
the hospital or community index, while the re- 
sectability rate may be referred to as the surgical 
index. These two indexes either alone or in com- 
bination define the resultant cures attained, and a 
low index in either case identifies the cause of a 
low rate of resultant cures and reveals whether 
the medical or the surgical standard should be held 
accountable. 

(12) In 1936 it was estimated that from two- 
thirds to three-fourths of gastric cancers were 
unresectable when first seen at the hospital or 
clinic. For approximately 60 to 75 percent of 
patients with this disease, surgery offered not the 
faintest hope for cure. 

(13) With only 3 exceptions, no American 
clinic in the historical range of surgical therapy 
until 1936 had ever reported more than a total 
of 100 gastrectomies for cancer. 

(14) Except where gastric resections were per- 
formed by specially trained surgeons or surgical 
teams working under ideal conditions, the opera- 
tive mortality was excessive, and definitive cures 
proved numerically few. The resection mortal- 
ity before 1936 in surgical centers performing 
large numbers of gastrectomies for cancer aver- 
aged 17 percent, while that for the casual surgeon 
or in clinies reporting small numbers of resections 
was found to average approximately 30 percent. 

(15) Where malignant tumors were still con- 
fined to the stomach at the time of gastrectomy, 
j-year cures reached as high as 50 percent of all 
patients upon whom resection was performed. 

(16) At no time in surgical history up to 1936 
and at no point in the world had the definitive 
cures of gastric cancer ever exceeded 5 percent of 
the total number of patients with the disease. 

(17) Approximately one-third of the immedi- 
ate survivors of gastric resection for cancer were 
alive at the end of 3 years; one-fourth were living 
at 5 years; and one-fifth were living beyond 10 
vears from the time of discharge from the hospital. 
* (18) The percentage of long-term cures for re- 
sectable cancer equaled or exceeded that obtained 
in the treatment of cancers of the tongue, cheek, 
tonsils, thyroid, brain, lung, esophagus, intestines, 
gall bladder, liver, prostate, ovary, and many other 
varieties of malignant neoplastic diseases. 

In another statistical study published 10 years 
ago, Gallo and I (2) revealed that in a thousand 
patients with cancer the culpability for delay in es- 
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tablishing early diagnosis and instituting early 
and appropriate treatment was the fault of the pa- 
tient in two-thirds of the instances but was the 
fault of the physician first consulted in the other 
third. It was mandatory at that time that the edu- 
cational efforts should be directed not only towards 
the layman, who was entering the age at which gas- 
tric cancer might occur, but also towards the gen- 
eral practitioner, who usually encounters the pa- 
tient at the time of the first complaint of indi- 
gestion, 

In an effort to detect early gastric cancers even 
before symptoms become apparent, several studies 
were made in the form of elective radiographic 
examinations of stomachs of apparently well peo- 


ple in the cancer-bearing age. Dr. F. B. St. John 
and associates found 3 unsuspected gastric can- 
cers In a consecutive series of 2400 such X-ray 


examinations. As an effort to increase the salvage 
of patients with this disease, one might compare 
the possibilities offered by an increase in the radi- 
cal nature of gastric surgery which has occurred 
largely through the same decade. For example, 
cancers of the gastric cardia, which were formerly 
considered inoperable because of their location in 
os stomach, may now be removed either by total 

gastrectomy via ‘the abdominal route or by trans- 
, ete acic, transdiaphragmatic cardiectomy with an 
intrathoracic esophagogastrostomy. If these op- 
erations were routinely done for patients with can- 
cers in the gastric cardia, the -»y would offer 150 of 

2,400 patients with the disease an opportunity, at 
pi ist, for cure. 

The great improvement in end results in the 
treatment of gastric cancer which has been made 
during the past decade cannot be attributed to any 
studies dealing with the etiology of the disease. 
The betterment may be attributed to the following 
four factors 

(1) An Saiiaeaaiead in the earlier diagnosis 
of gastric cancer due to increased alertness on the 
part of the public through education on cancer 
and through better medical facilities for recogni- 
tion of the disease. 

(2) A greatly increased number of surgeons in 
the United States are now qualified to perform the 
usual subtotal gastrectomy for cancer, in conse- 
quence of which the operation has much wider 
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employment with the extension of the possibilities 


of cure to many more people. 


(3) The ‘patient has been made infinitely safer 
for surgical treatment of gastric cancer by im- 


provements in preoperative and postoperative care, 
Metabolic deficiencies existent in the patient with 
gastric cancer, such as impairment of liver func- 
tions, disturbances in the fluid and electrolyte bal- 
ance, 


} 


ee 


and the almost constant hypoproteinemia | 


with the many complications that follow this con- | 


dition are now generally recognized, and the means 
of treating them are readily available and under- 
stood. Chemotherapeutic measures have been re- 
sponsible for the lessening of complicating infee- 
tions. Wound disruption is an extremely rare oc- 
currence, and early ambulation of the patient les- 
sens the mortality from such complications as 
pneumonia, thrombosis, embolism, and cardiovas: 
cular collapse. 

(4) The extension of radical surgery in the 
treatment of gastric cancer has increased the scope 
or possibility of cure for many additional patients. 
The evolution of these surgical techniques has 
taken place largely in the past decade. Extension 
of radical surgical treatment of gastric cancer has 
progressed in three ways: (a) By the bold sacri- 
fice of adjoining or contiguous viscera that may 
be involved by the gastric cancer. 
addition to the gastrectomy, segments of the left 
lobe of the liver, the pancreas, the spleen, and the 
transverse colon are frequently removed. These 
adj: cent organs are sometimes so intimately ad- 
herent to the cancerous segment of the stomach as 
not to be separated from it by dissection; a re 
moval with the diseased segment of the stomac! 
increases the possibilities for cure. (b) By re- 
moval of the entire stomach, if the cancer involves 
the major part of the organ or has metastasized t 
lymph nodes extending along either the lesser o! 
greater curvature of the stomach to such an exten! 
that a wide margin of excision cannot be made; 
safely with preservation of any portion of thet 
organ. (¢) For those cancers of the gastric cardi: 
that involve the abdominal esophagus or extend 
into the thoracic esophagus, the surgeon may eX" 
tend an abdominal incision intercostally into the 
thoracie cavity and by transecting the diaphragn 
convert the thorax and abdomen into a single 
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FIGURE 2.—A, Sagittal view of abdomen to show 
without removal of great omentum; C, § 
lining of lesser bursa. 

FiGuRES 3-7.—Technique of total gastrectomy. 
gastric, the gastroduodenal, and the right gastroepiploic 
tion over the transverse colon. 
liver and reflecting the left lobe of the liver forward. 
junum have been placed with the viscera widely separat 
Retrocolic type of anastomosis and the lines of incisio 
right-angle kidney clamp prevents reflux of gastric conte 
is in place. Figure 7, The peritoneal flap is sutured be 
jejunostomy has been completed. 


ligamento 
ame after total 


Figure 3, The duodenum has been transected after 


Figure 4, Exposure after cutting the left leaf of the triangular ligament of th 


us attachments of stomach; B, Same after gastrectom! 
gastrectomy with removal of great omentum and serosa | 

| 
ligating the righ 
vessels and after resecting the omentum along the reflec) 


Interrupted mattress sutures between esophagus and je 
ed. Jejunum being slid into position. Figure « 
n into esophagus and jejunum are shown. Figure 6, 4 
nts into esophagus. The third layer of posterior suture 
slow the line of the anastomosis, and the lateral jejune 
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cavity in which resection of the esophagus and 
stomach may be performed with reconstruction of 
gastrointestinal continuity by an intrathoracic 
anastomosis. 

In the Gastric Service at Memorial Hospital we 
have performed approximately 50 tot: al gastrec- 
tomies for cancer. The operation (see fies. 2-7) 
includes a removal not only of the entire stomach 
but also of the adjacent lymph node-bearing 
regions as well, which include all the lymph nodes 
along the lesser and greater curvatures of the 
stomach, the greater omentum in its entirety, the 
pari apy loric and retropyloric lymph nodes as 
well. In some instances, the peritoneum of the 
lesser omental bursa is stripped off with the speci- 


men. The duodenal stump is closed, and the ab- 
dominal esophagus, after mobilization, is used 
for anastomosis to a loop of je junum. The je- 
junal loop is brought up either in front of the 


colon or through the mesocolon to effect an end- 
to-side anastomosis with the esophageal stoma. 
The anastomosis is fortified by suturing a flap of 
diaphragmatic peritoneum anteriorly and pos- 
teriorly below the suture line in order to suspend 
the jejunum and to give additional strength to 
the anastomosis. A lateral en- 
teroenterostomy is done in to provide a 
short-cireuiting of the bile and pancreatic juice 
between the proximal and distal jejunal limbs and 
in order to provide a suitable egress for any swal- 
lowed food which enters the proximal jejunal 
limb. 

The operative mortality for total gastrectomy 
is 20 to 30 percent as compared with 8 to 12 per- 
cent for subtotal gastrectomy. The chief com- 
plications of the operation have been of pulmonary 
origin rather than infections in the peritoneal 
cavity. These patients have certain metabolic 
deficiencies during the postoperative state, but 
this has not been a great handicap to the indi- 
vidual patient. After proper time for adjust- 
ment, the jejunal loop serves most satisfactorily 
as a substitute stomach, and the patient usually 
can enjoy a full meal wihout appreciable discom- 
fort. The organ is not essential for life. and 
such a complication as severe anemia is not en- 
countered so frequently as one might anticipate in 
view of the important role this organ ordinarily 
plavs in hematopoiesis. 

The 8 to 10 percent of patients with cancer in- 
volving the gastric cardia are no longer classified 
as incurable, because the surgeon is now able to 
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FIGURES 8—13.- 
seventh interspace. Exposure obtained. 
through radial incision in diaphragm. 


Figure 9, 
Figure 10, 


ment. Figure 11, Transection of stomach and esophagus 
Repair of diaphragm Preparation for intrathoracic 


anastomosis, 
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Transthoracic esophagogastrectomy for cancer 
Mobilization of esophagus and superior segment of stoma 
Application of De Petz sewing clamp distal to cancerous Ss 
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pursue an upward exposure of the cancer- bearing} 
segment to include the cardiac end of the stomach 
and the abdominal and thoracic esophagus so as 
to carry the resection high, thereby insuring com- } 
plete removal of the tumor and adjacent lymph 
nodes. (See figs. 8 to 13.) Dr. William Welch. 
in his chapter on cancer of the stomach in Pepper's 
Textbook of Medicine, published 3 years after 
Billroth performed the first successful gastrec- 
tomy in human beings in 1881, established certain 
criteria for the successful resection of gastric 
cancer, one of which was that the neoplasm should 
not extend beyond the stomach proper. <A half 
century elapsed before this dictum was corrected. 
and surgeons elected to remove a liberal segment 
of the esophagus by the combined abdominal and 
thoracic approach. A small exploratory upper- 
left mid-rectus incision is made in order to as- 
certain the presence or absence of hepatic and peri- 
toneal metastases, the extension of the cancer to 
regional lymph nodes, the mobility of the cancer. 
and the amount of distal uninvolved stomac! 
available for subsequent anastomosis. If explora- 
tory findings warrant continuance of the opera- 
tion, the incision is then extended upward throughs 
the costochondral cartilages and laterally in the 
seventh intercostal space ( fig. 8) to intercommuni- 
eate the thoracic and abdominal cavities. Thi 
diapheoam is split in a radial aeciien down to 
and including the crura (fig. 9). The stomac! 
and terminal esophagus are mobilized in the usua 
surgical fashion (fig. 10), and the cancer-bearing 
segment is widely excised (fig. 11). If the distal 
half of the stomach is normal, it may be mobilize: 
and drawn into the chest for anastomosis with the 











severed end of the esophagus. This union is 
accomplished by an end-to-end type of laye 
closure supplemented usually by a free omenta 


graft to insure protection for the line of suture: 
In 3 instances a total gastrectomy Was done bi 
this route, and the jejunum was then brought int 
the chest and anastomosed with the esophagu: 
once by an end-to-side anastomosis supplemente 
by an enteroenterostomy, and in 2 other instance: 
by the Roux-en-Y technique whereby the dista 
end of the severed jejunum was anastomosed t 
the esophagus within the chest, and the proxim 
jejunal end was anastomosed by an end-to-sid 
procedure with the distal jejun: al limb at a lowe 
level so that no regurgitation of bile and pai 
creatic juice into the thoracic segment of thr 
esophagus occurred. The diaphragm is repaire 
by suture (fig. 12), and the patient usually in: 


of gastric cardia. Figure 8, Intercostal incision ! 


tumor-bearing segment. Figure 1. 
Figure 13, Completion ‘ 
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and removal 
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mediately receives a high-caloric, high-protein 
diet by means of an orojejunal tube passed 
through the anastomosis into the jejunum. The 
exposure afforded by this technique is excellent, 
and the technical difficulties are not great. The 
operative mortality is in the neighborhood of 
30 percent, but this figure can be explained by the 
fact that the operation is offered to aged patients, 
many of whom have cancers of the gastric cardia. 
In the Gastric Service at Memorial Hospital this 
operation has been performed on approximately 
50 patients during the past 4 years. Some of the 
early patients are still living and free of evidences 
of recurrence. Another indication of improve- 
ment in the surgical treatment of gastric cancer 
may be appreciated when we state that the re- 


ness on the part of the general public, improved! 
facilities for the diagnosis of cancer, a wider 
application of surgical resection by an increased VW 
number of surgeons, who are performing the oper- } the 
ations in numerous hospitals throughout the pee 
United States, and finally by the introduction of! ¢am 
extremely radical surgical procedures, of three! ery. 
types, namely, removal of the organs adjacent to Tl 
the stomach that are involved by contiguity with | atte 
the cancer, total gastrectomy when the cancer in- | an a 
volves the major part of the stomach, and trans- ing « 
thoracic, transdiaphragmatic cardiectomy for] acai 
cancers involving the gastric cardia. unde 

Although the operative mortality for the major | ment 
procedures is greater than for the simple subtotal | P0ss! 
gastrectomy, the number of total patients salvaged | Stem 
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AN ATTEMPT TO PRODUCE MALIGNANT TRANSFORMATION OF GASTRIC ULCERS 
IN RABBITS; A PRELIMINARY REPORT 


By 


Whether peptic ulcers of the stomach may be 
the site of origin of malignant neoplasms is a 
mooted question. It is a question which probably 
cannot be answered with finality by clinical ob- 
servations alone. 

The investigation reported here represents an 
attempt to induce malignant neoplastic growth in 
an artificially produced defect of the mucosal lin- 
ing of the stomach by the oral administration of 
a carcinogen. Two considerations prompted this 
undertaking: (1) It was felt that such an experi- 
ment might cast light upon the problem of the 
possible origin of cancer in peptic ulcers of the 
stomach; and (2) it was believed that this might 
represent a fruitful means of producing adeno- 
carcinoma of the glandular portion of the stomach 
experimentally. Furthermore, it might provide 
some information regarding the effectiveness of 
exogenous carcinogens in inducing carcinoma of 
the stomach. 

The rabbit was selected as the experimental ani- 
mal in this study because it is the only common lab- 
oratory animal in which an artificially produced 
defect of the gastric mucosa leads to a chronic ¢al- 
lous ulcer with papillomatous overgrowth of the 
mucosal edge. Our experience with this type of 
ulcer has shown that when the rabbit is permitted 


} to consume its normal “rough” diet an ulcer pro- 
} duced by excision of the gastric mucosa will require 


several months to heal (7,2). It was felt that the 
chronicity of this type of ulcer would increase the 
opportunity for exposure to orally administered 
carcinogens while the tendency toward exuber- 
ance of the overgrowing mucosal edge would favor 
neoplasia. 

MATERIALS AND METHODS 


Six wild brown (Kansas cottontail) rabbits and 
ten domestic rabbits were used. The former in- 
itially weighed approximately 3 to 4 pounds, the 
latter between 5 and 12. All but two were fe- 
males. 

The wild rabbits became and remained emaci- 
ated. The domestic rabbits from time to time 
were afflicted with various diseases common to this 
species. 

Carrots, green leafy vegetables, and dry alfalfa 
feed, or a commercial powdered pelleted feed com- 
prised the diet. 

Each animal received 15 mg. of 20-methyl- 
tcholanthrene’ per day orally. Various means 
were employed to get the methylcholanthrene into 
the stomach. Usually it was administered in a 
capsule with 0.1 ec. of benzene. Sometimes it was 
fed by hand on a lettuce leaf. 


-—_—_——_ 


‘Referred to as - MCA hereinafter. 





y A.C. Ivy and ALMAROSE CooKE, Department of Physiology, Northwestern University, and University of Illinois, Chicago. 


Under ether anesthesia, a midline abdominal in- 
cision was made, and a gastrotomy of the anterior 
wall of the pyloric portion was performed. After 
removal of the gastric contents the posterior wall 
of the stomach was exposed through the gastrot- 
omy, and approximately 1 em.? of mucosa (down 
to the plane of cleavage in the submucosa) was re- 
moved by sharp dissection. The edge of the “ul- 
cer” thus formed was oversewn with silk or linen 
thread in order to delay healing. 

The stomachs of animals which were killed or 
which had died were opened along the greater 
curvature, washed with cold water, and fixed in 
10 percent formalin. Serial histologic sections 
were prepared and stained with hematoxylin and 
eosin, 

RESULTS 

A summary of the length and type of treatment 
given each animal appears in table 1. Postopera- 
tive survival varied from 7 days to 13 months. 

In the domestic rabbits the gross and micro- 
scopic findings were not remarkably different from 
those which we have observed in animals upon 
which the same surgical procedure was performed 
but which were not treated with MCA. In other 
words, there is no reason to believe that MCA 
altered the course of these lesions. The character- 
istic features of the surgical excision ulcer in the 
rabbit previously described (7, 2) were evident. 
These included the typical undermined crater with 
hard, thick base and overhanging edges. Micro- 
scopically these features revealed themselves as 
dense fibrous scarring in the base and exuberant 
epithelial proliferation at the edge of the ulcer, 
which was much more marked in the domestic 
than the wild rabbits. In addition, the phenome- 
non of “epithelial inclusion” occurred. This refers 
to the complete isolation of an island of epithelium 
in the connective tissue at the edge of the ulcer 
(fig. 1). This, too, had been previously noted in 
animals not treated with MCA, and in our opinion 
is a normal part of the reparative process and is 
not to be considered as a neoplastic or invasive 
tendency, because these inclusions have never been 
observed to show invasive propensities. This point 
is of particular interest because these inclusions 
have been observed by others both in experimental 
animals (3) and in human material (4,5), and the 
opinion has been expressed that this is a malignant 
change. 

In three of the four wild rabbits which received 
MCA for more than 1 month postoperatively, a 
change was noted which had never been encoun- 
tered in rabbits not receiving MCA. This change 
consisted in the formation of glandular cysts in the 
base and edges of healing ulcers (fig. 2). 
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Figure 1.—Ineclusion” 


cysts were lined with a low cuboidal or flat epithe- 
lium. Perhaps the most interesting finding was 
the occurrence of multicellular layers in a portion 
of the wall of some of these cysts. At these points, 
there appeared to be breaking down of the base- 
ment membrane and growth outward into the sur- 
rounding connective tissue. However, great cau- 
tion must be exercised in entertaining such an 
interpretation of these changes, and the possibility 
that these apparently proliferative regions of the 
cysts might be merely tangential sections of the 


cyst wall (fig. 3) must be borne in mind. Only 
further extension of the observation of these 


lesions can reveal their true nature. Twelve rab- 
bits are under observation now and have been for 
from 9 to 18 months. We have never seen cystic 
changes in the mucosa of some 40 rabbits with 


of gastric mucosa about a healed gastric uleer. 
dicating invasiveness, 
us. x DO. 


Such “inclusions” were found about a healed ulcer in practically every rabbit examined by 





Several authors have referred to this as in 


“chronic” gastric ulcer. This causes us to consider 
the cystic changes to be of some significance ; how: 
ever, further controls are in progress. 

No instance of neoplasm of the intestines has 
occurred in these animals in from 5 to 18 months. 
This is of interest because when MCA is fed to 
mice, various types of small intestinal tumors have 
resulted (6). 

SUMMARY AND CONCLUSIONS 

The daily oral administration of 15 mg. of 20- 
methylcholanthrene to rabbits in which a “chronic” 
gastric ulcer had been produced surgically has 
not resulted in any detectable change in the ulce! 
in domestic rabbits in from 3.5 to 5.5 months post- 
operatively. In similarly treated wild rabbits. 
formation of epithelial cysts occurred in three of 
the four animals autopsied after 5 to 13 months. 








MALIGNANT TRANSFORMATION OF GASTRIC ULCERS IN RABBITS 


| TABLE 1.—Treatment given each rabbit 
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Condition of histologic 
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tive specimen Notes 
| Wild 
} | Sy 1 wk. control Fresh specimen Normal mucosa. 
I 1 mo. control 








13-hr. post mortem 


l 0. 
; 9 days control 15-hr. post mortem Do. 
2 7+ Mos 11-hr. post mortem 5 mos. MCA in fat Cystie mucosa, 
6 5+ mos Fresh specimen | do 0. 
8 do Fresh specimen (but de- .do Respiratory infection and cys- 
} hydrated). tic mucosa. 
| 7 13 mos Fresh specimen __- 5 mos. MCA in fat and 4 mos. MCA on lettuce 
Domestic 
10 1°4 mos. control 5-hr. post mortem anterior Diarrhea, normal mucosa. 
wall. 
1 7 days control Fresh specimen Normal mucosa. 
12 5!2 mos do 24 mos. MCA in fat and 1 mo. MCA in benzene ? do. 
i... 5 mos 2-hr. post. mortem 1'¢ mos. MCA in fat and 1 mo. MCA in benzene 2 Do. 
13 do 20-hr. post mortem do2 Post-mortem changes. 
IS do Fresh specimen do.? Normal mucosa. 
15 4'5 mos 15-hr. post mortem do.? Do. 
wv 3! mos 6-hr. post mortem 3'o mos. MCA in benzene and on lettuce 2 Liver pathologic, diarrhea, 
normal mucosa. 
» 5+ mos No slides made 1!. mos. MCA in fat and 1 mo. MCA in benzene ? Normal mucosa. 
2 4!) mos ad 4', mos. MCA in benzene and on lettuce Do. 
Cystic changes in the mucosa. 2 After operation. 
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nonths. Figure 2.—Cystic changes in the gastric glands about a healed ulcer. X S85. 
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FicgtreE 3.—Exampie of a change in a portion of the wall of a cyst which might be interpreted as invasiveness but 
which may only be the result of a tangential section. 550. 
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GASTRIC (AND SALIVARY) EXCRETION OF RADIOIODINE IN MAN (PRELIMINARY 
REPORT) ? 


By Leon Scuirr, M. D.:; C. D. STEVENS, Ph. D.; W. E. Motte, M. D.: H. STeEINBerG, M. D.: Carn W. Kumpr, M. D.; and 
P. Stewart, Department of Internal Medicine, College of Medicine, University of Cincinnati, and the Gastric 


Laboratory, of the Cincinnati General Hospital? 


INTRODUCTION 


In 1943 Davenport * called attention to the fact 
that several observers had reported that iodide 
in gastric juice is more concentrated than in plas- 
ma and that Lipschitz* had found that at low 
plasma-iodide concentration the concentration of 
iodide in gastric juice was as much as 15 times 
the concentration in plasma. Lipschitz also noted 
that as the plasma concentration rose the gastric 
concentration also rose but that the ratio of the 
gastric concentration to that in the plasma fell. In 
the same year, using dogs with Heidenhain or Pav- 
lov pouches, Davenport verified the ability of the 
gastric mucosa to concentrate iodide. After in- 
jecting sodium iodide intravenously, he found that 
the iodide was recoverable as such and that there 
was no detectable molecular iodine, nondiffusible 
iodine, or organic iodine in the gastric juice. The 
concentration of the iodide in the gastric juice was 
independent of the rate of secretion. It was higher 
than the concentration in the plasma at plasma 
concentrations below 3 mM per liter and was equal 
to or lower than the plasma concentration at 
plasma concentrations above 3 mM per liter. He 
stated that iodide replaces chloride in the plasma 
and probably replaces chloride in the gastric 
juice. He could find no explanation of the mech- 
anism of iodide secretion. 

Since the stomach had been shown to be capable 
of concentrating iodide, we were interested to de- 
termine whether this concentrating power was al- 
tered in the presence of gastric disease, as we had 
found to be partially true in the case of sulfadia- 
zine. Instead of employing quantitative chemical 
methods for the determination of iodine, we de- 
cided to employ radioactive iodine as a “tracer” 
substance and to study its concentration in the 
saliva as well as in the gastric juice and blood, and 
ina few instances in the urine. 


METHODS 


The work on the gastric and salivary excretion 
of radioactive iodine as carried out in our labora- 


‘Aided in part by grants from the National Cancer Institute, 
the Henry Meis Fund, and by a grant from the Jane Coffin Childs 
Memorial Fund for Medical Research. 

_? We wish to thank Dr. Harold Kersten, professor of biophysics, 
University of Cincinnati, for his advice and assistance. Technical 
assistance was given by Paul Gilson, Rev. John Schuler, Warren 
Stubbins, Sarah McCammon, and Margaret Naugel. 
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®> DAVENPORT, H. The secretion of iodide by gastric 


mucosa. Gastroenterology 1: 1055-1061 (1943). 
*Lipscuitz, W.: Der Durehtritt der Halogene durch die 
Membranen des tierischen Organismes. Arch. f. exper. Path. u. 


Pharmakol, 147 : 142-167 (1929). 

*SHapiro, N., BLocn, H. S., and Scuierr, L.: Gastrie excretion 
of sulfadiazine in man: observations on normals, patients with 
Peptic ulcer, atrophie gastritis, and gastric cancer. Gastroen- 
terology 3: 39-44 (1944). 


tory divided itself into three periods according 
to the techniques employed, and the findings should 
be evaluated with this in mind. In the first period, 
radioiodine was obtained from the Massachusetts 
Institute of Technology,’ and measurements were 
made with one or another of three Geiger-Mueller 
counters. Seventeen tests on fourteen patients 
were carried out by Dr. Henry 8. Bloch and 
Leonard Cole. 

In the second period, radioiodine from the Mas- 
sachusetts Institute of Technology was still em- 
ployed, but measurements were made with a single 
Geiger-Mueller tube (although three different 
scaling units were employed with it), and the geo- 
metrical relation of the samples to the tube was 
fixed. 

Ten tests were carried out on ten patients. Dur- 
ing this period the subjects or patients were given 
intravenously 0.25 to 0.5 millicurie of radioiodine 
in about 20 ce. of an aqueous solution containing 
100 mg. of sodium iodide. The materials from 
these persons were tested for radioactivity by 
placing samples in bottle caps and counting with 
the equipment noted. The counts on any sample 
of material were compared only with counts on 
other material obtained from the same patient. 

In the third period, the radioiodine used was ob- 
tained from Oak Ridge,’ and measurements were 
made with a single Victoreen Geiger-Mueller tube 
and a single scaling unit with standardization 
every hour or two against a sample of radium D 
plus E * and against an aliquot of the radioiodine 
used for the injections. Twenty tests were per- 
formed on sixteen patients. 

The methods used at present (third period) are 
carried out on persons who have fasted 12 hours. 
A Rehfuss tube is introduced into the stomach, 
and constant aspiration is maintained with a 50- 
ce. syringe. The subject or patient is instructed 
not to swallow any saliva but to spit into a beaker. 
Following collection of the basal gastric and sali- 
vary secretions (usually for 15 minutes), radio- 
iodine and sodium iodide are given intravenously, 
1 to 2 minutes being required for injection. Gas- 
tric juice and saliva are collected continuously for 
120 minutes following the injection and divided 
into 10-minute samples. The character of the 
aspirated gastric juice is noted, and particular at- 
tention is given to the presence or absence of mucus, 
blood. or bile. Blood samples are taken from the 

®* Kindly supplied through the courtesy of Prof. Robley Evans. 

7 Obtained through the courtesy of Dr. Paul C. Aebersold. 

5’ Kindly supplied by Dr. L. F. Curtiss, National Bureau of 


Standards. 
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antecubital vein before the injection and at various 
intervals after injection. Urine is obtained from 
several patients by catheter, also in 10-minute 
intervals. ‘Twenty-four-hour urine specimens are 
obtained several times to see at what rate the radio- 
iodine is excreted. 

The solution injected is made with sodium iodide 
and radioiodine solution. Radioiodine is received 
from Oak Ridge in aqueous solution in amounts 
of 30 millicuries in volumes of 20-30 ce. Before 
withdrawing the solution from the containers, 
0.01-0.02 of a millimole of sodium iodide is added 
to decrease the loss of radioactivity in pipettes, 
syringes, ete. The glassware and needles used in 
the preparation and injection of the radioiodine 
solutions are kept separate and are used for this 
procedure only. They are checked for gross con- 
tamination with radioactivity by means of an 
electroscope. The radioiodine solution is meas- 
ured into sterile sodium iodide solution with a 
sterile tuberculin syringe or a sterile 1- or 2-ce. 
pipette. When a pipette is used. aspiration is 
made with a syringe attached to it by rubber tub- 
ing. Radioiodine is given in amounts of 4+ micro- 
curies per kilogram of body weight, the suppliers’ 
figures for the microcurie values being used and 
the decay of radioactivity caleulated as occurring 
with an 8-day half life for the radioiodine. So- 
lium iodide is given in amounts of 0.01 of a milli- 
mole (1.5 mg.) of sodium iodide per kilogram of 
body weight. The sodium iodide solution is made 
by diluting the caleulated volume of a solution 
containing 1.5 mg. of sodium iodide per 0.1 ce. 
with an equal volume of pyrogen-free distilled 
water, and boiling. The sodium iodide and radio- 
iodine solutions are mixed and aspirated into a 
sterile 20-cc, syringe, and the mixture is then ready 
for injection. 

The materials obtained from the subjects or 
patients are prepared for counting after measure- 
ments of volume and pH. All samples of saliva 
and gastric juice are made alkaline by adding 0.05- 
0.4 ml. of monoethanolamine and are heated to 
facilitate mixing and pipetting. Portions of the 
samples of 0.1-0.5 ml. are then measured onto mi- 
croscope cover glasses and «ried. 

The dried materials are then ready for counting 
and are placed under a Victoreen Geiger-Mueller 
tube. This tube feeds an electrical pulse into a 
scaling unit every time an electron from a disinte- 
grating atom enters the sensitive volume of the 
tube. The scaling unit with its attached recorder 
counts the number of these electrical pulsations. 
This count is corrected for resolving time and for 
background counts. The count thus corrected is 
compared with the count of the standard sample 
of radium D plus E. It is further corrected for the 
decay of radioactivity that occurs in the radio- 
iodine standards, which are also counted as noted 
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herein. Results are then expressed as percent of 
the radium D plus E count taken within an hour 
or two of the sample count. The counts are not 
corrected for absorption in sample material, which 
leaves the serum counts 10-20 percent too low. 
The other samples contained less solids than 
serum, and their counts are less in error from this 
source. The results are further converted into 
percent of the total injected dose recovered per 
liter of serum, gastric juice, etc., as the case may be. 

Considerable difficulty has been encountered in 
obtaining satisfactory results with the equipment 
purchased for measurement of radioactivity. Two 
counting units consisting of Geiger-Mueller tubes, 
registers, Neher-Harper circuits, and sealers, serial 
Nos. 271 and 405, secured from the Cyclotron Spe- 
cialties Co., as well as a third unit of similar design 
(modified Lifschutz circuit) built at the Univer- 
sity of Cincinnati by Rev. John Schuler, under the 
direction of Dr. Harold Kersten, professor of bio- 
physics. broke down repeatedly during the first 
two periods of counting. Except for the register 
and the Victoreen mica-window Geiger-Mueller 
tubes, the counting equipment at our disposal has 
been unsatisfactory for our purposes. With an 
extra amplification stage in the scaler input and 
replacement of various burned-out resistors, con- 
densers, and faulty radio tubes, we have now ob- 
tained a counter which operates most of the time. 
Our previous experience was that with the three 
scaling units connected successively to the same 
Geiger-Mueller tube the ratio of the counts given 
by one scaling unit to those given by another scal- 
mg unit varied from sample to sample. Which of 
the various counts on a sample might be most suit- 
able as a measure of its radioactivity was difficult 
to decide. We do not believe this difficulty has 
been overcome in the work presented here, which 
must be regarded with some cireumspection on 
this account, 

RESULTS 


The results of this investigation are divided into 
three parts, according to the three techniques used 
as described. The first technique was employed in 
17 tests on 14 patients; the findings showed concen- 
tration of 20 to 30 times as much radioactivity in 
the gastric juice and saliva as in serum following 
injection of radioiodine accompanied by small 
quantities (less than 1 gm.) of inert iodine. No 
differences were observed between persons with 
and without pathologic processes in the stomach. 
The second technique was employed in 10 tests on 
10 patients, and the principal findings were simi- 
lar to those previously reported. Results obtained 
by the second and third techniques are summarized 
in table 1. The third technique has been employed 
in 20 tests on 17 patients, the tests being numbered 
consecutively from the beginning of the second 
technique. In addition to the tabular summary, 
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GASTRIC AND SALIVARY EXCRETION OF RADIOIODINE 351 
TABLE 1.—Concentration ratios of radioiodine 
NORMAL STOMACH 
: Vol : Character of gastric 
Sie . Gastric juice | Salive Vol- pH of juice 
tu ly | Test Region involved Diagnosis ——— : —- ume of ume of gastric a 
period No Serum Serum | saliva 1) FAStEle | "jnice 7 
_ Blood | Bile | Mucus 
{ l 10-20 14-16 20 8-20 2 — 0 oe 
2 15-20 15-35 7 5-10 2 + 0 + 
3 40-55 |... 1 2-10 4-4) 0 0 a 
2 6 15-70 | 40-90 $ 1-3 2-4 + 0 a 
7 4-18 . 1 1-12 2-8 + + ~ 
8 20-5) = 20-40 6 2-10 2-4 + 0 + 
10 15-35 | 25-35 1 1-10 2-4 2 0 + 
| 24 5 3 4-5 5-7 0 0 a 
26 - : 1 1-10 8 0 +4 oh 
| 2s 20-50 15-25 6 1-10 1-3 0 0 oe 
GASTRIC CANCER 
. j 4 Body 1-25 1-5 0 + 
. | 5. Pylorus 15-60 1-10 - + + 
17 Cardia 20-2! 2 15 3 0 +++ 
1 Body 15 5 3 0 ae 
21 do 15-70 100- 180 8 1-10 3 0 — 
22 do 35-45 100-700 4 2-10 3 0 ++ 
12. Pylorus - 1-1 10-20 2 1-10 4-5 + ? + 
29 Pylorus (post opera- 5-25 20-200 1 0-20 6-7 + 0 he 
tive). 
. 20 Pylorus is ainda tele alain 35-45 40-300 ; 5-20 3-7 0} 0 + 
MISCELLANEOUS GASTRIC TUMORS 
11 Gastric leiomyoma (fundus) 15-20 15-20 4 2-10 3-H 0 0 oe 
| ly Gastic leiomyoma (fundus) (after excision 15-30 15-30 4 1-10 7 0 0 + 
of tumor). 
| 15 Gastric lymphoma (antrum 15 15-30 15-5) 2-4 0 0 + 
27 Benign gastric polyp (body 25-40 = 30-45 6 10-20 1-2 0 0 a 
PEPTIC ULCER 
2 y Prepyloric ulcer 5-12 7-26 S 20-50 2-7 ++ + dnah 
| IS Gastric ulcer 1-15 10-30 14 15-30 1-2 0 0 ~ 
23 — 10-20 2-30 5 10-50 1-2 — 6 ++ 
| 30 Duodenal ulcer with vagotomy 2-45 30-50 4 5-20 1-3 0 0 ++ 
MISCELLANEOUS 
3 (Dd Diffuse atrophic gastritis 15-45 10-180 2 1-2 7 0 0 ++++ 
| 13 Carcinoma of ampulla of V: ater (gastro- 5-15 15-30 20-30 2-% 0 ++ +++ 


enterostomy, hepatic metastases). 





Average cubic centimeters/10 minutes. 
? Cubic centimeters/10 minutes. 


the results of a number of the tests made with the 
third technique are presented graphically in fig- 
ures 1 to 10 to illustrate in more detail the findings 
obtained. 

Of particular interest are the results illustrated 
in figures 4,5,6,and 7. In test 12 (fig. +) the con- 
centration of radioiodine in the gastric juice was 
tmusually low but was much higher when the test 
was repeated (fig. 5) following subtotal gastrec- 
tomy. We do not believe that the rise noted post- 
operatively can be explained by regurgitation of 
Intestine al contents, since the spec imens of gastr ic 
juice obtained contained no bile. We are unable 
to explain the differences noted. The results in 
figure 6 show that depression of iodine secretion in 
the gastric juice as shown in figure + cannot neces- 
sarily be explained by the presence of a prepyloric 


tumor, Figures 7 and 8 show a slightly higher 
concentration in both saliva and gastric juice after 
removal of a leiomyoma of the fundus. The sig- 
nificance of this difference is not known. 

Table 1 summarizes our findings in 10 subjects 
without evidence of gastric disease. The concen- 
tration of radioiodine in the gastric juice was 
found to vary between 4 and 70 times the concen- 
tration inserum. The concentration of radioiodine 
in the saliva was found to be in general higher 
than that in the gastric juice. There was no rela- 
tionship between ‘the concentration of radioiodine 
in gastric juice and the pH of the gastric contents 
(compare tests 24 and 26 with the others). 

Table 1 (second part) shows greater variation 
in the concentration of radioiodine in the gastric 
juice and saliva than is shown in table 1 (first 
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part). We are unable to correlate the location of 


the tumor with the concentration of radioiodine in 
the gastric juice or saliva. 

Table 1 (last three parts) illustrates the results 
obtained in patients with gastric tumors other 
than carcinoma, with peptic ulcer, and in one 
patient with diffuse atrophic gastritis and achlor- 
hydria, and in a patient with duodenal ulcer, who 
had had a bilateral vagotomy 7 months before. 


CONCLUSION 


The stomach of man concentrates radioactive 
iodine to a considerable degree after the intra- 
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venous administration of 4 microcuries of radio- 
iodine and 0.01 mM of sodium iodide per kilogram | 
of body weight. No definite conclusions can be 
drawn as vet on the influence of gastric disease on 
the stomach’s ability to concentrate radioiodine 
under the conditions of this investigation. 
The salivary glands excrete the radioiodine 


usually in higher concentration than the stomach. | 
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CONCENTRATION OF QUININE IN GASTROINTESTINAL CANCERS (PRELIMINARY 
REPORT) '? 


By F. E. Kevsey, and A. 


Quinine, in common with many other drugs, 
ix selectively concentrated by several tissues of the 
body. The tissues in which the highest concen- 
tration is attained in vivo after oral or intravenous 
administration of quinine are pancreas, spleen, 
lung. liver, and kidney. Blood, muscle, connec- 
tive tissue, and nervous tissue contain relatively 
little of the drug (7-4). Neither the mechanism 
of this concentration nor the cellular components 
responsible for it is understood. Several expla- 
nations have been suggested, including adsorp- 
tion by the blood capillaries, by the cell mem- 
branes. or by cytoplasmic or nuclear colloids (4, 
5). The selective staining of cell types and struc- 
tures by certain dyes under specific conditions 
has long been used for histologic study of living 
and dead tissues: this specificity of staining is 
frequently due to a reaction between the dye and 
the tissue proteins. The in vivo localization of 
certain dyes in or around tumors has been de- 
scribed in animals (4, 7) and in man (8). An 
important question is, Are there metabolic differ- 
ences between normal and neoplastic tissues which 
might serve as a basis for differential concentra- 
tion of systemically administered compounds ? 

Once a drug specifically localized by neoplastic 
tissue is discovered, its inherent toxicity would be 
of relatively little importance, since the recent 
developments in the field of radioactive isotopes 
have made possible increases in the toxicity of any 
compound to any desired level by incorporation of 
such isotopes in the compound. In such instances, 
the nature of the toxicity is largely a matter of 
tissue localization of the drug. Accordingly, the 
need becomes obvious for a better understanding 
of the forces at play in determining tissue locali- 
zation of drugs. 

Quinine was selected for this study because of 
the availability of a sensitive and specific micro- 
method for its estimation in biologic samples and 
hecause its toxicity is sufficiently low to permit the 
use of relatively large doses. In addition, there 
are several reports in the literature suggesting the 
use of quinine and related compounds for the sup- 
pression of neoplastic growth (4). Some authors 
claim that beneficial effects. such as alleviation of 
pain, lessening of secretion, and even involution of 
tumors may result from quinine administration. 
Others have arrived at entirely negative results. 
In vitro, quinine alkaloids have long been known 
to exert a general poisoning action of protoplasm, 
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and their inhibiting action on many enzyme sys- 
tems is well-known. A growth inhibition of neo- 
plastic cells was observed in tissue cultures when 
quinine or certain derivatives were added (4). 

Quinine was given either by mouth or by vein 
and from 2 to 6 hours preoperatively. Blood sam- 
ples were taken from 0.5 to 1.5 hours before and 
after tissues were removed. The quinine analyses 
were clone by methods in use in this laboratory for 
6 years (17). Total nitrogen values were obtained 
by a micro-Kjeldahl procedure; phospholipid and 
nucleic acid phosphorus analyses were done by the 
methods of Schneider (77). In all patients, the 
(liagnosis of cancer was confirmed by histologic ex- 
aminations. The data are given in table 1. 

To date, 35 experiments have been done. These 
represent patients with a large variety of neo- 
plasms, as well as several controls. In general, 
quinine was localized in cancer tissue to a greater 
extent than in the corresponding normal tissue. 
Data obtained on samples from typical patients 
with gastrointestinal cancers are given in the 
table. The degree of concentration is by no 
means great enough to be of any direct clinical 
significance, but the regularity with which it may 
be observed is suggestive of the existence of some 
component in neoplastic tissue which is present in 
higher concentrations or more probably is in a 
state of more active metabolism than in the corres- 
ponding normal tissue. In several instances, ni- 
trogen and differential phosphorus analyses were 
done in order to show the relative amount of photo- 
plasmic material being analyzed. There was no 
correlation between the values so obtained and the 
quinine concentrations observed. In vitro studies 
are being carried out and will be reported in detail 
elsewhere. In these studies, cell colloids are sus- 
pended in a cellophane bag and dialyzed against a 
saline-buffer solution containing quinine. In gen- 
eral, the extent of quinine adsorption by the cell 
colloids parallels that observed in vivo, but with 
some notable exceptions. Fractionation of the cell 
colloids resulted in the rather surprising observa- 
tions that the albumins play an unimportant role 
and that isolated cell nuclei are no better adsorb- 
ents than is homogenized whole tissue. 

The conclusion that quinine is selectively con- 
centrated by neoplastic tissue seems to be justified. 
The extent of the concentration is too small to 
be of any immediate significance, but it is sufli- 
ciently large to encourage further work on the 
mechanism of fixation. Preliminary results with 
in vitro methods suggest that quinine is adsorbed 
on the nondialyzable constituents of the cell. 
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ing on mechanism of elimination of quinine and 
atabrine from circulation and tissues. J. Pharma- 
col, & Exper. Therap. 82: 120-132 (1944). 
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TaRLe 1.—Concentration of quinine in neoplastic and adjacent nonneoplastic tissues 
Quinine in Quinine as percent of plasma concentration in 
Patient No Diagnosis Bd : 
liter ~~ Mucosa end Other 
2 Carcinoma of the tongue 3.5 20 260 150 
33 Carcinoma of the esophagus 5 123 185 262 | Lymph node, 370. 
is do 1.3 232 312 
: ee . . p- - »<4 /Colon mucosa, 127 
Carcinoma of the stomac! 6.3 ye 176 254 (Colon muscle, 99. 
7 do 4 250 380 
. , - p -, fSpleen, 207. 
a9 lo SB. 4 |---------- 94 176 |) Liver, 460. 
} Carcinoma of the colon a 4.6 130 337 680 Anal skin, 310. 
13 lo 6.5 ; 121 191 | Liver, 655, 
» do 4.6 146 382 663 | Skin, 310. 
4 do 6.2 65 200 134 | Skin, 82. 
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THE CYTOLOGY OF THE GAS 


THE 
By GEORGE N. 


PAPANICOLAOU, M. D. and Ph. D., 


Cornell University Medical College and the New York Hospital 


) INTRODUCTION 
For some years we have been investigating, in 
our laboratory at Cornell Medical College, the 
| problem of diagnosing cancer through the recov- 
ery and identification of exfoliated neoplastic 
cells. A technique has been developed which was 
first applied in the vaginal and uterine secretions 
for the diagnosis of cancer of the female genital 
tract... Later on the work was extended to the 
examination of other fluids, such as urine, sputum, 
| pleural and peritoneal exudates, and recently to 
the gastric secretion. This report deals exclus- 
ively with the results of our studies on the diag- 
_ | nosis of cancer of the stomach by this cytologic 
alig- technique. 

with va . . _— . 
w4: | The idea of examining the cellular elements of 
gastric fluid for the purpose of recovering cancer 
dyes | cells is not new. Similar investigations have been 
Us" conducted in the past, but most efforts have been 
> H.: | largely frustrated because of the rapid cellular 
:man | disintegr ation, which usually occurs in the gastric 
M0). ) fluid. “We were gratified, therefore, to find that 
g 2 good preservation of the exfoliated cells and of 
* |) their structural details could be obtained with an 
deter- | appropriate technique. While degeneration of 
s. 4. | cells is more of a problem in gastric secretion than 
ae in vaginal, pulmonary, or urinary secretions, with 
osoxy- | Proper handling it is thought not to be an insur- 

- acid. | mountable problem. 


This study was conducted as a joint venture in 
the Department of Anatomy at Cornell Medical 
College and in the Department of Surgery at the 
New York Hospital. The clinicians in the hos- 
pital submitted specimens to the laboratory with- 

| out accompanying clinical information, and in 
most instances the reports were filed on the wards 
before the clinical diagnosis was established. All 
the patients were hospital cases, and most of them 
were suspected by the clinicians of having gastric 
cancer. In most instances the final diagnosis was 
confirmed by operation, biopsy, other clinical 
‘studies, or by the passage of time. 


TECHNIQUE 
The specimens were obtained by emptying the 


fasting stomach, with an ordinary Levine tube, of 
whatever secretions it had accumulated. An equal 


Ss 


‘This work was supported by 
New York. 
? Presented ie the Conference on Gastric Caaee, held in Chicago 
n December 1946, under the auspices of the National Advisory 
Cancer Coune il, U. S. Public Health Service. 
*PaPanicoLaou, G. N., and Travt, H. F.: 
tancer by the vaginal smear. 46 pp. 
New York (1943). 
*PapanicoLaou, G. N.: Diagnostic value of exfoliated cells 
A. M. A. 1% 


‘rom cancerous tissues. J. 372-378 (1946). 


the Commonwealth Fund of 


Diagnosis of uterine 
The Commonwealth Fund, 











TRIC FLUID IN THE DIAGNOSIS OF 
STOMACH ?? 


and WILLIAM 


CARCINOMA OF 


A. Cooper, M. D., Lewis Cass Ledyard, Jr., Fellow, 


volume of 95 percent alcohol * was immediately 
added to the aspirated specimen, and this was sent 
to the laboratory. The method of handling these 
specimens is as follows: 


(1) Mix gastric fluid as soon 
equal amount of 95 percent alcohol. 

(2) Centrifuge without delay for 20 minutes at medium 
speed. 

(3) Pour off supernatant fluid. Prepare smears from 
sediment. (If smears cannot be prepared immediately, 
cover sediment with 95 percent alcohol. ) 

(4) Spread sediment evenly on slides coated with film 
of Mayer's albumen. 

(5) When edge of smear begins to show dryness, im- 
merse slides in mixture of equal parts of 95 percent alcohol 
and ether. 

(6) Fix slides in alcohol-ether mixture for 
or longer. 

(7) Smears may be left in this mixture until ready to 
stain. 

(8) 


as obtained with an 


20 minutes 


Stain by methods described in footnote 8. 


It should be emphasized that the immediate ad- 
dition of alcohol to the gastric contents, early cen- 
trifuging of the spec imen, and prompt fixation of 
the smears in wets oo ether are important features 
for obtaining good fixation of the cells. 

The staining technique is similar to that used 
in vaginal and other smears. It consists in stain- 
ing the smears first with hematoxylin and then 
with the two counterstains described by Papani- 
colaou * as OG 6 and EA 36.’ This last stain can 
be used full strength or diluted with equal parts 
of 95 percent alcohol. The diluted stain has the 
advantage of being more transparent. 

In certain cases, it is found that very satisfac- 
tory material with good preservation of the cells 
. obtained by simple gastric aspiration. In other 

vases, many of the cells obtained by simple aspira- 
tion are found to be poorly preserved. We are 
unable to make a conclusive statement regarding 
the optimum technique of obtaining gastric speci- 
mens. In some cases, gastric lavage yields ma- 
terial that is better preserved, and it may be ad- 
visable to have both aspirated and lavaged speci- 
mens in certain cases. 


51f 95 percent alcohol is not available, isopropyl alcohol, de- 
natured ethanol, or pure methanol may be used as a substitute. 

® PAPANICOLAOU, G. N.: New eee for staining vaginal 
smears. Science 95 >»: 438 “4: 39 (1942 

7A stain corresponding to EA 36 ‘is marketed by the Ortho 
Pharmaceutical Corporation as EA 50. 

‘Staining procedure is as follows: After fixation in alcohol- 
ether, the smears are washed in 80, 70, and 50 percent alcohols 
and distilled water: stained in Harris hematoxylin diluted with 
an equal amount of distilled water for 2 to 4 minutes; washed 
in distilled water, and then in running tap water for 10 minutes: 
rinsed in distilled water, and run up through 50, 70, 80, and 95 
percent alcohols ; stained in OG 6 for % minute: washed in 95 
percent alcohol (two changes); stained in EA 36 for 1 minute 
(full strength or diluted) ; washed in 95 percent alcohol (three 
changes), dehydrated in absolute alcohol, cleared in xylol, and 
mounted with cover slips. 
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Among the possibilities to be explored in this 
revard are lavage with diluted alcohol, which has 
vielded some very well preserved specimens, and 
the use of other materials to produce gastric ex- 
foliation. One should, of course, avoid the use 
of any substances that might injure the gastric 
mucosa. 

Recently we obtained some excellent specimens 
by continuous aspiration for 15 minutes without 
lavage. 


CYTOLOGY OF NORMAL STOMACH SECRETIONS 
AND CRITERIA FOR MALIGNANT CELLS 


The eytology of the gastric fluid is unique in 
that many of the cells are derived from other or- 
gans. Squamous cells of the esophageal or oral 
mucosa are usually found in the gastric fluid, some- 
times in large numbers. Cells exfoliated from the 
respiratory epithelium are also frequently carried 
into the stomach by the swallowing of bronchial 
discharge. When the Levine tube is introduced 
through the nose, cells or even patches of the nasal 
mucosa may be carried into the stomach. Such 
eXtraneous cells or cell groups may lead to an erro- 
neous interpretation, though as a rule their na- 
ture and origin can be recognized. Ciliated cells 
can be identified by their cilia or their heavy 
cuticular membrane, histiocytic cells of the res- 
piratory tract by their inclusions of foreign par- 
ticles. 

Normal cells of the gastric mucosa are of the 
columnar mucoid type and appear singly or in 





Figures 1-4.—1-3, 


Adenocarcinomas of the stomach; 4, Mucous-cell carcinoma of the stomach. X 2S5. 


clusters. They are usually inconspicuous or to} _— 
tally absent and only rarely appear in large num) 5445, 
bers. They may be numerous when a superficial! j.¢, 
lesion of the mucosa is present. Parietal and chief, ° 
cells of the gastric glands are rare and difficult to 
identify unless they are grouped. In one instance 
of a deep gastric ulcer, some smooth muscle fibers) T! 
were found. Because of the pronounced cytolysis.” pici 
stripped nuclei are common. Leukocytes. histio-) uatic 
cytes, plasma cells, and erythrocytes are found in) in tl 
varying numbers. Plasma cells usually indicate) 
a chronic inflammatory process but are often! 
found in carcinomas, occasionally in large num. 
bers. 

The identification of cancer cells is facilitate 
by their abnormal traits, the most characteristic of 
which involve the nuclei. These are nuclear en- 
largement out of proportion to the size of the cells, 
mitotic activation, unequal fragmentation, hyper- Class 
chromatia, and large and atypical nucleoli. The class 
form and size of the cancer cells and the structure and ¢ 
of their cytoplasm show considerable variation ce-) cases, 
pending upon their type and origin. In adenocar-jand 5 
cinomas, the cells are more rounded and resembk/ Was | 
adenocarcinoma cells from other organs (figs. 1-3 
In mucous carcinomas, one finds many columna 
forms, in which the presence of mucin can be dem 


. Pl 

onstrated (fig. +). 
. ; . ae met he 
Cancer cells may appear singly or in ‘clusters table 
Although single cells are often pathognomonic. i ° May 
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he diy 
eferna 
find it 
t! ancer 


foctor 


I Tari 
[__ 


terpret; 
f repor 
‘nal diag: 


Wancer 
cancer 
Tota 
reo. 
The « 
Bi table 
Were 10) 
Hive dia 
Missed 
Beems 1} 
Mi this 
likely t 





CYTOLOGY OF GASTRIC FLUID IN DIAGNOSIS OF CARCINOMA 359 


\ — ;, , , 
t') such as crowding, irregularity of pattern, anisocy- 


Mine tosis and anisonucleosis, engulfment, and lack of 
Hela! Jefinition in cell boundaries. 

chief 

ult to METHOD OF REPORTING 

tance 2 

fibers) The specimens are reported as negative. sus- 


lysis.) picious. or positive in one of five classes. The eval- 
istio-) uation of each of the five classes of reports is given 
nd in) in the following tabulation : 


licate Class 1, absence of normal or atypical cells; 
oftel Class 2, atypical cells present but without abnormal 
num- features ; 

Class 3, cells with abnormal features but not suf- 
. ficiently pathognomonic : 
tater Class 4, fair number of pathognomonic cells and 


tic of cell clusters ; 

ar ell- Class 5, large number of conclusive cells and cell 
clusters. 

P ce Ils, ; 


pyper-| Classes 1 and 2 are essentially negative reports: 

Thejclass 3 is definitely suspicious, but not positive: 
ucture and classes 4 and 5 are positive. In reporting the 
ion de-cases. we have tended to be conservative. classes 4 
nocar-and 5 being reserved for those cases in which there 
sembk was little doubt of the presence of abnormal cells. 
s. 1-3) 
jumana 
”e den 


CLINICAL CORRELATION 


So far 137 cases have been studied by this 
method. The accuracy of the reports is shown in 
lusterspable 1, , 
lone.) Many of the cases suspected by the clinician of 
= ane gastric cancer turned out to have other 
THETA Seases. Someone once said that clinicians can 
the divided into two groups: (1) Those who are 
eternally suspicious of gastric cancer and never 
find it: and (2) those who never suspect gastric 
raneer vet always miss it. It would appear that the 
doctors at the hospital fall into the first group. 


I TABLE 1.—Acecuracy of reports on gastric smears 
| 





Class 


nterpretation 
f reports, Cases 


‘final diagnosis Negative Suspicious Positive 
Num- Per- Num- Per- Num- Per- 
ber cent ber cent ber cent 
I sncer aI 10 9.01 7 43.75 10 100 
Bot cancer 110 101 90. 99 9 56. 25 0 - 
Total 137 111 i 16 ‘“ 10 


— 





_ The clinical correlation in the 137 cases is shown 
bi table 2. Of the 27 cases having cancer, there 
Mere 10 false negatives, 7 suspicious, and 10 posi- 
live diagnoses. Three of the ten cases that were 
hissed proved to have scirrhous cancers. There 
ems little hope for the accuracy of this method 
Mi this type of tumor, for desquamated cells are 
kely to be seanty or totally absent. In 3 other 





cases that were missed, the cells were poorly pre- 
served in the only specimens received in the labora- 
tory. As we have gained experience with this 
method, we have learned to be cautious about re- 
porting specimens in which the cellular elements 
are degenerated. It might be wise to discard 
these specimens entirely. In the other 4 cases 
that were missed, there is no alibi except that but 
1 specimen was eXamined in each case. Just as 
the clinician may wish to palpate an elusive mass 
a second or third time, it is advantageous to ex- 
amine more than 1 specimen, especially if the first 
specimen is poorly preserved. In the suspicious 
cases particularly, at least 3 well-preserved speci- 
mens should be examined before arriving at a 
conclusion. 

In the seven cancer cases reported as suspicious, 
one proved to be a lymphosarcoma, and in two 
others we had but one specimen. In five of the 
seven cases, we had two specimens. 


TABLE 2.—Analysis of cases included in table 1 





Class 


Interpretation of reports Cases 1 2 3 4 5 
Suspicious Positive 


Num- Per- Num-, Per- Num- Per- 
ber cent | ber cent ber cent 


Gastric cancer_.-...--- 27 10 37.03 7 (25.94 10 37.08 
Total not leer. 2% ___-_.- 110 101 91.81 9 8.19 0 
Gastric ulcer 26 24 2 0 
Duodenal ulcer 26 23 3 0 
Other diseases 58 54 4 0 





In the 10 cases reported correctly as definitely 
positive, 2 are of particular interest. One was a 
lesion of the cardia of which there were 2 negative 
X-ray reports. The other was reported as a gastric 
ulcer by X-ray, at the operating table, and by gross 
pathology. Only on microscopic study was a small 
cancer seen in one quadrant of the ulcer. 

The correlation in the cases not having gastric 
cancer was high. In the 110 cases there were no 
false positive reports, and 9 class 3, or suspicious 
reports. Among the 9 false suspicious reports was 
1 of a patient who proved to have cancer of the 
pancreas, and in 3 cases only 1 poorly preserved 
specimen was examined. 

We wish to emphasize the preliminary nature 
of this work. There are many technical problems 
that remain to be studied. It is hoped that by 
improved handling of the specimens and by more 
vigorous application of the method, its accuracy 
and usefulness in clinical cases suspected of having 
gastric cancer will be increased. 

Chairman Brunschwig: Dr. Spencer, did you 
wish to make a motion / 
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Dr. R. R. Sp neer (Chief, National Cancer In- 
stitute): Mr. Chairman, I wish to move that this 
conference authorize Dr. Brunschwig, as chair- 
man, to send the following telegram to Dr. George 
M. Smith, New Haven, Conn.: 

Third gastrie cancer conference now in session at Uni- 
versity of Chicago voted that I express to you apprecia- 
tion of your untiring efforts which have made this meeting 
We deeply regret your unavoidable absence. 


The 


possible. 
The motion was unanimously carried. 
meeting recessed at 1 o'clock. 


THURSDAY AFTERNOON SESSION 
DeEcEMBER 5, 1946 


The meeting convened at 2 o'clock, Dr. Andrew 
C. Ivy, of the University of Illinois, presiding. 
The following papers were presented, without 
discussion : 
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Experimental Impairment of the Gastric Mucous Bar- 
rier in Dogs, by Dr. Franklin Hollander, B. P. Sonnen- 
blick, and Herbert A. Sober, Mount Sinai Hospital, New 
York City. 

New Technique for Studying the Cytology of Gastric ? 
Aspirates in Man, by Dr. Franklin Hollander, Manfred 
Hess, and Herbert A. Sober, Mount Sinai Hospital, New 
York City. 

Gustric Acidity Before and After the Development of 
Careinoma of the Stomach, by Drs. Mandred W. Comfort, 
Mavis P. Kelsey, and Joseph Berkson, Mayo Clinic. 

The Role of Cancer-Prevention Clinics in the Detection 
of Early Gastric Cancer, by Dr. Morris E. Dailey, Ost} 
versity of California. 

An Attempt to Identify Likely Precursors of Gastric 
Cancer, by Drs. David State, Richard L. Varco, and Owen 
H. Wangensteen, University of Minnesota. 

Gastrie Carcinoma: Can an Increased Diagnostic Ac 
curacy Greatly Improve Survival Rates, by Dr. Frederic 
E. Templeton, Seattle. 

Biologie Characteristics of Nonpialpable, Nonsympto- 
matic, Solitary Polyps of the Rectum, by Dr. Marie Ort 
mayer, Women and Children’s Hospital, Chicago. 
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EXPERIMENTAL IMPAIRMENT OF THE GASTRIC MUCOUS BARRIER IN DOGS: 


By FRANKLIN HOLLANDER, B. P. SONNENBLICK, and HERBERT A. Soner, Gastroenterology Research Laboratory, The Mount 
Sinai Hospital, New York City 


In a review of the possible relations of gastric 
physiology to gastric cancer, presented at the last 
meeting of this conference, Ivy (1) discussed sev- 
eral aspects of the problem which merited explora- 
tion. Chief among these was the entire subject of 
mucus secretion in the stomach, to which little at- 
tention had so far been given. In the report from 
this laboratory presented at the same time, it was 
emphasized that mucus collected from gastric 
pouches in dogs usually contains cellular material 
in addition to the extracellular secretion (J, pp. 
ISJ—331; 2). The gross correlation between in- 
tensity of exfoliation and irritant power of the 
stimulus (7) indicates that desquamation of mu- 
cous cells, like the secretory response itself, is a 
definitive response to even the mildest forms of 
irritation. The major function of mucus is to 
protect the glandular epithelium of the gastric 
wall. Hence, desquamation constitutes an auxil- 
iary protective device, and for this reason we ex- 
tended the concept of the “mucous barrier” of the 
stomach to include the mucous cell as well as the 
secretion per se. 

The existence of the mucous barrier may serve to 
explain the failure to induce malignant tumors 
in the glandular portion of the stomach, follow- 
ing oral administration or direct application of 
carcinogens (4). It is our purpose today to de- 
scribe a series of experiments with Heidenhain- 
pouch dogs in which the mucous barrier has been 


| damaged, and its subsequent recovery investigated. 


With the knowledge thus obtained, we shall be 
In a position to determine whether such experi- 
mental carcinogenesis, which has not been possible 
in the presence of a normal mucous barrier, is 


_ possible after it has been impaired. 


The entire study on any one dog consists of a 
set of three experiments, arranged in the follow- 
ing sequence: (1) A preliminary period to estab- 
lish the absence of free acidity (14-1 hour), fol- 
lowed by the fatigue experiment proper. consist- 
ing of six or seven cycles of stimulation and col- 
lection of mucus (18-21 hours); (2) the first 
recovery period (30-36 hours), followed by the 
first follow-up experiment, usually of two cycles 
of stimulation and collection (6 hours); (3) the 
second recovery period (3—5 months). followed 
by the second follow-up experiment of three or 
four eyeles (9-12 hours). 

Mucus secretion is stimulated by the application 
of 5 percent eugenol-water emulsion to the pouch 





mucosa of a fasting dog. Each cycle of stimula- 
tion and collection of mucus, designated A, B,C, 


ee 


_ ‘This investigation is being conducted with the aid of a grant 
tom the National Cancer Institute. 





etc., involves the following steps: (1) Stimula- 
tion for 15 minutes and removal of the stimulus; 
(2) continuous drainage of four successive 30- 
minute samples; and (3) an interval of rest for 
15 to 30 minutes, before starting the next cycle. 
In the fatigue experiments, stimulation was re- 
peated as many times as was required to effect an 
alteration in the character of the secretion which 
persisted for at least two cycles. The number of 
cycles in the follow-up experiments was deter- 
mined by the time required to attain essentially the 
same end point. The samples were studied from 
two different aspects: (1) Physicochemical; and 
(2) cytologic. The following characteristics of the 
samples included in these two categories were 
studied quantitatively, either by physical methods 
or on an arbitrary scale of + degrees. 

The physicochemical characteristics were (1) 
volume of sample, (2) electrometric pH, (3) opac- 
ity, (4) viscosity, (5) percent solids, (6) specific 
gravity, and (7) intensity of blood color. 

The microscopical characteristics were (1) in- 
tracellular and extracellular “mucin,” i. e., me- 
tachromatic material; (2) columnar cells, whether 
single, in ranks, or in clumps; (3) neck chief cells; 
(4) parietal cells; and (5) leukocytes and fibrin. 

The three experiments on any one animal, i. e., 
the fatigue experiment and the 2 follow-up ex- 
periments, entailed the collection and study of 
about 60 samples. Two to six smears were pre- 
pared from each sample and strained with tolui- 
dine blue. Up to this time, such experiments have 
been performed on 4 dogs, 2 of which have already 
been carried through the second follow-up experi- 
ment. For analysis of the observations on any one 
animal, the data are charted sample by sample in 
a series of bar graphs (figs. land 2). Each graph 
represents a single variable and illustrates the re- 
lations among the sample within any one cycle. 
Then, in order to correlate the changes in the 
various characteristics, cycle by cycle, the data for 
the samples within any one cycle are averaged, 
and plotted as line graphs (fig. 3). 

These graphs follow a pattern, which is essen- 
tially the same for all four dogs. Within any one 
cycle of the fatigue experiments proper (fig. 1), 
volume, opacity, percent solids, and viscosity all 
decrease toward the end of the cycle, whereas pH 
and blood tend to rise. Mucin and columnar cells 
also tend to fall off during the latter part of the 
cycle. The first appearance of neck chief cells and 
leukocytes usually does not occur until the second 
half of the cycle (fig. 2). Turning to the sum- 
mary graphs (fig. 3), we find a striking amount of 
agreement among the variables, in regard to the 
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FIGURE 3. 


bover-all trend and its time relations. For con- 
venience, all variables which follow the same gen- 
Feral pattern are grouped in one vertical column. 
The curves for pH, opacity, viscosity, mucin, and 
columnar cells all decrease sharply until the middle 
of the experiment; thereafter they level off with 
the exception of opacity, which increases. Volume, 
blood, and percent solids, on the contrary, show 
a general tendency to increase with successive 
stimulations. The curves for neck chief cells and 
leukocytes show no definite relation to those for 
the other variables. For the dog of the illustra- 
tive experiment, all the curves in the first column 
show a change in direction after the third eycle. 
The data for the other dogs manifest this change 
also, either in the third or the fourth cycle. The 
‘onsistency of this behavior is noteworthy and in- 
licates significant alterations in the character of 
the secretion at this time. 

Well-preserved parietal cells, both mononu- 
cleate and binucleate, appear occasionally; no at- 
tempt was made to estimate their incidence be- 
cause of their paucity. Peptic cells have not as 
Vet been observed. 

Thus, at the beginning of the fatigue experi- 
ment, the specimens consist of a relatively small 
volume of an opaque, jellylike material, with high 
pH and great density of columnar cells containing 
intracellular mucin, in short, typical mucus. 
About the middle of the experiment, the volumes 
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are at least five times as large; the material is a 
decidedly pink fluid, free-flowing, tenacious, trans- 
parent or translucent. and of lower pH and epi- 
thelial-cell content. Some extracellular mucin is 
still present but in greatly diminished amount. 
By the last cycle, the volume is still high, and the 
resemblance to typical mucus is lost completely : 
the specimens are deep red and contain fibrin and 
leukocytes but few other cellular elements. The 
material is now chiefly inflammatory exudate. 
Hence, as a result of repeated irritation of the gas- 
tric mucosa, not only has the mucus-secreting ap- 
paratus been fatigued, but also the mucous barrier 
has been seriously damaged. 

In the first follow-up experiment, 30-36 hours 
later, the response of the pouch mucosa to renewed 
irritation is radically different from that at the 
beginning of the fatigue experiment. This is true 
for all the variables and for every dog studied. 
The first cvcle how approximates a condition in- 
termediate between those in the second and third 
ceveles of the initial experiment and indicates that 
recovery to the original state is incomplete. Fur- 
ther evidence of this difference in the integrity of 
the mucosa is evidenced by the cytologic picture. 
In addition to the small ranks and palisades of 
high columnar cells encountered in the beginning 
of the fatigue experiments, considerably larger 
tissue fragments are found in the samples of this 
follow-up. These particles, often comprising sev- 
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eral hundred cells, include not only high columnar 
cells but also smaller, more cuboidal elements with 
central nuclei. The cellular picture in these aggre- 
gates is suggestive of the transitional cells which 
lie between the free surface of the mucosa and the 
base of the crypts. 

The second follow-up experiment, months 
later, indicates that recovery is still incomplete. 
The response to renewed insult is essentially the 
same in the first cyele of this experiment proper, 
except that numerous large fragments of tissue 
now are noted, especially in the early part of the 
cycle, whereas they are found but rarely in the 
fatigue experiment. The second cycle is compar- 
able with the third or fourth of the original 
experiment; the third cycle of the follow-up, how- 
ever, consists almost completely of inflammatory 
exudate, which was obtained, in the fatigue experi- 
ment itself, only by the fifth or later cycles. In 
short, 3-5 months after the initial injury to the 
tissue, the mucosa is more friable and is fatigued 
more readily than it was originally. 

What are the implications of these findings with 
reference to experimental carcinogenesis in the 
glandular stomach? Ivy (7) has said: 


> - 
oe 


If a chronic gastritis could be produced in an animal 
or if the mucus barrier could be destroyed, adenocarcinoma 
of the stomach might be produced by the oral administra- 
tion of a carcinogen. 

We have shown that, by repeated application of a 
eugenol-water emulsion, at least parts of the mu- 
cosa have been progressively denuded of mucus 
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secretion, of the protective layer of columnar cells,| 


and even of many of the neck chief cells. By the 
fourth application, the mucous barrier has been 
seriously impaired, and the disturbance has per- 
sisted for at least 3 months. Following the sixth 
application, there is evidence of a considerable 
inflammatory reaction of the tissue, and this has 
been confirmed by endoscopic observation of two 
of the ceorsaag The extent and chronicity of the 
inflammation is being investigated by means of 
biopsy specimens, and later also by experiments 
necessitating killing of the animals. C omparable 
investigations will be performed on rats, in order 
to determine the amount of irritation required to 
damage the glandular mucosa, as well as the nature 
of the response in the rodent. The possibility that 
mucous secretion and mucous cells constitute the 
barrier to experimental induction of an adenocar- 
cinoma of the glandular stomach will then be 
tested, following the impairment of this protective 
mechanism. 
REFERENCES 

(1) Ivy, A. C.: Gastric physiology in relation to gastric 
eancer. J. Nat. Cancer Inst. 5: 313-337 (1945). 
HoLLANDER, F.: Physiology of mucus secretion. J. Nat 

Cancer Inst. 5: 367 (1945). 
HOLLANDER, F., STEIN, J., and LauBer, F. U.: The 
consistency, opacity, and columnar cell content of 


(2) 


(3) 


gastric mucus secreted under the influence of sev- 
eral mild irritants. Gastroenterology 6: 576-595 


(1945). 

(4) HOLLANDER, F.: 
mucous secretion. 
286-288 (1944). 


Experimental gastric ¢ 
(Editorial.) Gastroenterology 2 


carcinoma and| 


| 





pre 
the 
ine 
res] 
is ¢ 
luc 
mal 
des 
fro) 
it | 
stu 
tec] 
a di 
lect 
stin 
of s 

I 
nun 
stin 
and 
fort 
in 9 
inac 
exce 
cent 
thre 
and 
Fift 
caus 
amo 
mint 
sion. 
of as 
usua 

Tl 
cus | 
lowi 
usua 
Ther 
secre 
tanec 
ce. O 
trod 
possi 
then 
duriy 
and ¢ 
of ex 
stim 
ee 


‘Th 
from t 
? Th 
Spoerr 


‘ells, 
the 
been 
per: ) 
sixth 
rable 
s has 
F two 
f the 
Ls of 
nents | 
rable 
order 
‘ed to 
ature 
y that 
te the 
LOCAT- | 
en be 
ective 


gastric 
$5). 
J. Nat 


J.: The 
itent of 
of sev- 
AT6-505 


ma and 


ology r + 


Smee 











NEW TECHNIQUE 


FOR STUDYING THE CYTOLOGY OF GASTRIC ASPIRATES IN 


MAN? 


By FRANKLIN HOLLANDER, MANFRED HEss, 


It is essential that the physiology of mucus 
secretion in man be studied systematically. Our 
previous paper (7) discussed an investigation into 
the impairment of the mucous barrier in dogs, 
including the attendant desquamation. If the 
response of the human stomach to mild irritation 
is analogous to that of the dog, then the intro- 
duction of an irritant into the gastric cavity of 
man should similarly induce greater quantities of 
desquamated epithelium than can be aspirated 
from the unstimulated, fasting stomach. Hence, 
it became necessary to devise a procedure for 
studving human subjects, in place of the pouch 
technique used for animals. The present report is 
a discussion of such a procedure, based on the col- 
lection of gastric aspirates following suitable 
stimulation of the mucosa, and the cytologic study 
of smears prepared from them. 

In the course of developing the technique, a 
number of possibilities were explored. As the 
stimulus, water saturated with ether was tried 
and discarded because of the attendant discom- 
fort. An emulsion of eugenol in water was tried 
in various concentrations: 1 percent produced 
inadequate quantities of secretion; 5 percent was 
excessively irritating to the mucosa; but 2 per- 
cent had neither of these objections. Fifty to 
three hundred cubie centimeters was employed, 
and 200 cc, was found to be the optimal amount. 
Fifteen minutes of stimulation was adopted be- 
cause shorter intervals afforded insufficient 
amounts of material. No more than four 15- 
minute samples of mucus, withdrawn in succes- 
sion, were required for our purposes. The volume 
of aspirated material varied considerably and was 
usually largest in the first or second collection. 

The procedure finally evolved for collecting mu- 
cus from fasting human subjects entails the fol- 
lowing steps: A Rehfuss tube is passed in the 
usual way and the stomach emptied by aspiration. 
Then at least one 15-minute sample of resting 
secretion is removed in order to study the “spon- 
taneous” gastric secretion. Following this, 200 
ec, of a 2-percent eugenol-water suspension is in- 
troduced through the stomach tube as rapidly as 
possible without causing distress. The subject is 
then placed in a reclining position for 15 minutes, 
during which he is turned from right side to left, 
and then on his abdomen, to insure maximal area 
of contact between stimulus and mucosa. The 
stimulating fluid is aspirated as completely as 
—— 

‘This investigation is being conducted with the aid of a grant 
from the National Cancer Institute. 


_?The authors wish to express their thanks to Miss Rosette 
Spoerri for her assistance in some of these experiments. 
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possible, after which four successive aspirations 
of gastric contents are performed at 15-minute 
intervals, Smears are prepared from each sample 
immediately after withdrawal and air-dried with- 
out other fixation. The remainder of each sample 
is then examined for the physicochemical charac- 
teristics investigated in the dog experiments. 

For this preliminary work, subjects were chosen 
with various stomach conditions, as well as with 
no complaints referable to that organ. Among the 
diagnoses were peptic ulcer, “gastritis,” and gas- 
tric carcinoma. The reactions of the patients to 
the administration of eugenol were as follows: 
Many of them experienced nausea, but this is a 
frequent occurrence in intubated patients. One 
patient vomited in response to the eugenol, and 
another experienced slight pain. A third subject, 
a 60-year-old woman, experienced severe reactions 
about 5 minutes after administration of the stimu- 
lus. These consisted of pain, profuse sweating, 
pallor, and semiconsciousness. Approximately 
half of the eugenol was withdrawn promptly; 
about 10 minutes later she still experienced weak- 
ness and headache but had recovered sufficiently 
to continue with the procedure. In contrast with 
such disturbances, several patients stated volun- 
tarily that they felt better after the treatment, 
perhaps because of the carminative action of the 
chemical. Some even asked for a repetition of 
the procedure on a subsequent visit to the hospital. 
Preliminary determination in dogs of the toxicity 
of eugenol administered by stomach tube indicated 
that the dose used in these tests was within safe 
limits. Detailed toxicity studies will be reported 
elsewhere. 

For cytologic study of the aspirates, smears 
were prepared and following a period of air-dry- 
ing were stained with toluidine blue. Two stain- 
ing techniques were employed. The earlier one 
(2) preserved the columnar cells poorly and was 
replaced by a more satisfactory procedure. The 
smears of dog secretion shown in our previous re- 
port at this conference were prepared by the later 
method (3). This technique differs in several es- 
sentials from that reported by Papanicolaou (4), 
and it is our intention to use both of them in our 
systematic studies on human beings. 

The foregoing method for obtaining mucus 
secretion in man is an adaptation of standard 
clinical procedure and is easily performed. It 
vields considerable volumes of mucoid material; 
of 111 quarter-hour samples, 60 percent were 
greater than 10 cc. Mucin is present in consider- 
able quantities, as evidenced by the viscosity and 


365 








tale) JOURNAL OF THE NATIONAL CANCER INSTITUTE 


tenacity of the material, and by the metachromatic 
staining of the smears. As with the dog, mild 
irritation results in a striking increase in desqua- 
mation. The desquamated material consists not 
only of individual columnar cells but also of 
clumps and ranks of these elements. Squamous- 
epithelial cells, leukocytes, and bacteria are also 
frequently noted in the preparations. 

It is evident, therefore, that we now have a satis- 
factory technique for studying various aspects of 
the physiology of gastric mucus secretion in man. 
Furthermore, once it has been established that 
cancerous epithelium also responds to eugenol by 
the shedding of large numbers of cells, the tech- 
nique may prove of value in the recognition of 


gastric adenocarcinoma in the early stages of its } 
development. 
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GASTRIC ACIDITY BEFORE AND AFTER THE DEVELOPMENT OF CARCINOMA OF 


ats | THE STOMACH! 
Its 
By Manprep W. ComPrort, M. D., and Mavis P. Ketsey, M. D., Division of Medicine; and JosepH Berkson, M. D., 
Division of Biometry and Medical Statistics, Mayo Clinic, Rochester, Minn. 
Aw: f INTRODUCTION initial test meal and prior to the development of 


tients who have carcinoma of the stomach (/—?). 
For some reason, the percentage (20) of anacidity 
and the mean concentration of free hydrochloric 


cous Gastri wr a er a Lj cancer, rendering the values obtained by gastric 
Sti rastric secretory Tunction 1s subnormé 1 pa- cs , ae can 
— 2 a a | analysis inaccurate for statistical purposes. 


The distribution of patients according to age a 
the time of the initial gastric analysis 1s given in 
table 1. Patients of all ages from the second to the 


chro. | acid (38 units) found among normal persons of eighth decades of life were seen. The average age 
P > os » seW ¢ ‘ » sve Qe "eS tively. o = oo , . . Qo . . Ws 
“and the same sex and age have been, respectively, in- of the patients at the time of the first test meals was 
47). | creased to around 60 percent and reduced to 26 (0.5 wae 

jiated -) Vears, 


— clinical units among cancerous persons (Comfort 
‘ice and Vanzant). When does the reduction take 
place? Do persons in whom gastric cancer subse- 
quently develops start life with a ‘a mean secre- 
tory activity, or do they start life with a normal 


TABLE 1.—Gastric acidity; initial gastric analysis in 


relation to age? 





Patients with Patients with 








mean secretory capacity that is partly lost before ..,  aehlorhydria acid 
cancer develops. or does some of the reduction take Age (in years aoe 
place after cancer develops‘ What is responsible | Se i eS 
for the loss of secretion’ In 1937 Butsch, Euster- 
man, and Comfort (4) asked these same questions 10-19 1 0 1 2.0 
) and presented data bearing on the answers. At es = “| ge =| ma 
, this time we shall present similar but more ex- +4 = =) 3 a; 23 
tensive data. 60 or more 44 2 59.1 Is 33. 3 
Total or average - - 27 127 45.5 1”) ; 3. 3 
MATERIALS AND METHOD 
A modification of the Ewald test meal used to ke oa poo a Gare ae ee pnt a dine : - 


determine gastric acidity has been described pre- tian 
viously. The statistical technique of Vanzant. 
Alvarez. Eusterman. Dunn. and Berkson (4) has 
heen followed. 

To obtain the records of those patients for whom 
an analysis of the gastric contents had been made 
before the development of gastric cancer, we first 
separated, from the total number of cases in which 
gastric cancer had been verified by surgical ex- 
ploration, the records of 1547 patients who had 


The distribution of patients according to gastric 
acidity at both the initial gastric analysis and the 
time of diagnosis of gastric cancer is given im 
table 2. The distribution of patients according 
to the interval of time elapsing between the initial 
wastric analysis and the diagnosis of cancer is 
given in table 3. Cases in which the interval of 
time between the initial gastric analysis and the 
, aed : : diagnosis of cancer was less than 2 vears have not 
been examined at the Mayo Clinic before the diag- een included. Attention is called to the fact that 
nosis Of cancer Was made. We then searched the the interval was as long as 39 vears and averaged 
records of these patients to find those for whom 11.2 vears. The uae interval pmen the onan 
gastric analysis had been performed.and we found amen pat canta wines andinte cumietin wenn aclhet. 
27% for whom 1 analysis or more had been carried hydiete and among chose whose gastric contents 
out 2 or more years before the diagnosis of car- contained free acid at the time of the initial test 
inoma of the stomach was established. sal 

We are presenting the data obtained from the The diagnoses made at the time of the initial 
records of these 277 patients. The males numbered test meal pao given in table 4. The mean devia- 
Z om females 74. The ratio of males to females Is tion of free ac idity from standard normals for each 
similar to that im other series of gastric cancer. group computed according to the technique of 
For IS6 of the 277 patients, gastric analysis satis- Vanzant. Berkson, and Alvarez (4) also is given. 
factory for statistical purposes also was performed It is realized that the method of selection of 
it the time of the diagnosis of cancer. In the re- shese cases. consisting as it did of taking only those 
maining 91 of the 277 cases, gastric analysis either patients for whom gastric analysis had been per- 
Was not done at the time cancer was found or some formed in visits previous to the one in which can- 

perative procedure had been carried out after the cer Was diagnosed, renders the series a selected one, 
eae and not necessarily representative of gastric can- 

Se nn ee cer as it occurs in the general clinic population. 
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Taste 2.—Gastric acidity at. initial gastric analysis and our series 3 patients of the 277. or 8 percent, had 
at time of diagnosis of gastric carcinoma a diagnosis sat pernicious anemia, Whereas in the 
general clinic population the incidence of this 
Cases of gastric acidity at disease is about 0.2 percent. Similarly, duodenal 
Acid ulcer had an incidence in this series of 11 percent, 
say mn Prime of diagnosis whereas in the clinic population the incidence is 
about 3 percent. Gastric ulcer in this series has 
Number | Percent Number | Percent an incidence of 12 percent whereas in the clinic 
ee - a6 - 2 population the incidence is about 0.2 percent. 
+ ba > aS or Thus it is seen that the incidence of these condi- 
w49 2 18.0 9 15.5 tions in our series is very high on a comparative 
ene a “t: : os basis. In the clinic population the incidence of 
Sahat  —— = a duodenal ulcer, benign gastric ulcer, and perni- 
Mean free acid 35.3 : 31 clous anemia In patients m whom gastric cancer 
aaa cies in casi as a = = subsequently develops has not been determined, 
Potal cases 277 Ls but it is suspected that the incidence of these con- 

ditions in our series is high. 
TasB_e 3.—I/ntervals between the gastric analysis and the In all cases, the surgical observations, results 


diagnosis of cancer in relation to gastric acidity at the 
time of the initial test meal 





Cases of acid at 
initial examination 








Interval (in years Fotal cases 
Achlor- Free 
hydria acidity 
Number Number | Number Percent 
2 s 7 15 5.4 
9 22 31 11.2 
4. 10 13 23 s.3 
5-4 ta 30 Li] 24.6 
10-14 27 32 59 21.3 
15-19 16 24 40 14.4 
2-24. 12 12 24 8.7 
25-39 7 10 17 6.1 
Total 127 1”) 7 100.0 
Mean, years 11.1 11.2 11.2 
TABLE 4.—Clinical diagnosis at time of initial gastric 
analysis 
Cases of 
. Yevia- 
Achlorhydria Free acidity Devia 
. . tion 
Clinical diagnosis — from 
Veri- Verj- normal 
. . ts 
Ty fied r fied un! 
rotal surgi- Total surgi- 
eally cally 
Number Number Number Number 
Pernicious anemia 2 
Duodenal ulcer 30 14 +3 
Gastric ulcer 3 ; 30 26 —4 
Peptic ulcer 9 2 —16 
Chronic gastritis 6 2 ' 4 —2 
Gastric polyposis l I 0 
Cholecystitis 21 1 18 7 —5 
Functional gastrointestinal dis- 
ease 28 if} —13 
Other gastrointestinal diseases 29 6 -14 
Nongastrointestinal disease 16 7 2 
Total 127 50 





Mean deviation of free acidity from normal 


It is interesting, however, to note the proportions 
of some of the diagnoses as they were made at the 
time of original examination. For instance, in 


of roentge sales examination, or the interval of 
2 years or more : between the initial gastric analysis 
and the diagnosis of cancer make it highly im- 
probable that cancer was present at the time of the 
initial gastric analysis. 
GASTRIC ACIDITY BEFORE THE DEVELOPMENT OF 
CARCINOMA OF THE STOMACH 

Among the 277 patients for whom gastric analy- 
sis was done 2 or more years before cancer was 
diagnosed, 127 (45.8 percent) had achlorhydric 
gastric contents and 150 (54.2 percent) had gastric 
contents containing free acid. In the 150 cases 
in which the gastric contents contained free acid, 
the mean free acid was 35.3 clinical units. In 
short, before cancer developed, the incidence of 
anacidity was greater by 24 percent, and the mean 
free acidity was smaller by 3 clinical units than 
would be expected for a group of normal persons 
of the same sex and age. The mean free acidity 
in the group of patients (69) who had peptic ulcer 
and also free acid in the gastric contents was 39.8 
units, and that of the remaining patients who had 
free acid in the gastric contents was 27.8 units. 
In spite of the number of patients with peptic 
ulcer, who had high mean free acidity, the mean 
gastric secretory activity of the precancerous stom- 
ach in this group is below the standard normal. 

The percentage of patients who had _achlorhy- 
dria, for each decade of life. in both the present 
series of 277 and in groups of normal persons of 
the same sex and age is shown in figure 1. The 
initial examination was made at an average of 
11 years prior to the time of diagnosis. It is ob- 
vious that the percentages of achlorhydria in this 
group of precancerous persons is greater in each 
decade than in normal persons and that the peak 
is reached in the fifth decade rather than in the sev- 
enth decade, as is the case among normal persons. 
The defect in the gastric mucosa responsible for 
achlorhydria appears to occur more frequently in 

~ach decade and to reach its peak incidence earlier 
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GASTRIC ACIDITY BEFORE AND AFTER DEVELOPMENT OF STOMACH CARCINOMA 


Initial examination of precancerous patients 
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F:gurRE 1.—Gastrie acidity among persons in an experi- 


mental series at the time of initial examination, com- 
pared with gastric acidity among normal persons. At 
each age the percentage of persons with achlorhydria 
was higher, and for those who had acidity the mean 
acid was lower, than was true in a group of normal 
persons of the same age and sex as those in the experi- 
mental series, 


in the precancerous person than in the normal 
person, 

The mean acidity for each decade of life, for 
both normal persons and precancerous persons, is 
also charted in figure 1. The mean acidity is lower 
for the precancerous group as early as the third 
decade, is lower for each decade than it is in the 
normal group, and is lower in the fifth, sixth, and 
seventh decades than in the third and fourth de- 
cades. Again, it may be said that the defect re- 
sponsible for lowering of the gastric acidity is 
present as early as the third decade, that it lowers 
gastric acidity in each decade below the standard 
normal, and that it has a greater effect in the later 
years of life than in the early years. 

Gastric acidity considered in relation to the in- 
terval in years before the diagnosis of cancer was 
made is given in table 5, and is plotted against the 
acidity of groups of normal persons of “the same 
sex and age in figure 2. The data obtained from 
531 test meals ingested by the 277 patients in this 
series, both before and after cancer was diagnosed. 
are included. 

The contrast in data from the two groups is 
striking. The percentage of achlorhydria among 
precancerous persons is greater than the standard 
hormal at each interval and is greater than 40 per- 
cent at all intervals in years, at 10, 15, 20, and 
even 25 years before the development of cancer. 
Similarly, the mean free acidity is lower than nor- 
mal even as long as 10, 15, 20, and 25 years before 
the dev elopment of cancer. In general, the per- 
centage of achlorhydria seems to increase, and the 
mean free acidity seems to decrease as the time 


Gastric acidity in. precancerous years 


Free acid 


wets 
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FiGuRE 2.—Gastric acidity at progressively longer inter- 
vals before the time of diagnosis of gastric cancer. At 
all intervals recorded, and as long as 25 years prior to 
the diagnosis, the picture was one of low acidity as 
compared with normal. The percentage for achlor- 
hydria was higher, and for those who had acidity the 
mean acid was lower than for a group of normal per- 
sons of the same age and sex as those in the experimen- 
tal series, 


approaches for cancer to develop, but the rate of 
decrease of secretory activity, 1f present, is not 
greater than that seen in normal persons. 

The defect responsible for lowered secretory ac- 
tivity in some precancerous persons seems to ap- 
pear early in life and to prec ede the development 
of cancer by as long as 20 to 25 years. 


CHANGES 
VAL B 
AND 


IN SECRETORY ACTIVITY IN THE INTER- 
ETWEEN THE INITIAL GASTRIC ANALYSIS 
THE DIAGNOSIS OF GASTRIC CANCER 
Among the 227 patients for whom gastric analy- 
sis was done at the time of initial examination, 
186 also had gastric analysis done at the time of the 
diagnosis of cancer. Of the 127 patients who had 
achlorhydria initially, 94 were examined for gas- 
tric acidity at the time the diagnosis of gastric 
cancer was made, Of the 94, 89 (95 percent) were 


Tasle 5.—Gastric acidity in relation to interval before 


diagnosis * 





Cases of achlor- Cases with acid 


Interval before diag- Total hydria 
nosis (in years) cases : ee nen omen 
Numter Percent Number Mean 

0 186 128 68.8 58 31.6 
1 12 ) 41.7 7 24.9 
2 23 12 52. 1 11 31.3 
3 39 ll 28. 2 28 35.4 
4 28 l4 5. 0 14 34.6 
54 87 iO 57.5 37 31.1 
10-14 69 32 46.4 37 34.9 
15-19 44 18 40.9 26 26.8 
20-24 26 13 50.0 13 33. 1 
25+ 18 s 44.4 10 58.6 





1277 patients; 531 gastric analyses. 
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found still to have achlorhydria. Thus, practi- 
cally none of the patients who had achlorhydria 
at the time of the first examination showed acid 
in the test meal at the time of diagnosis. 

Of the 150 patients whose stomachs contained 
free acid initially, 92 were given test meals at the 
time the diagnosis of cancer was made: of the 92, 
achlorhydria had developed in 39 (42.5 percent ) 
(table 6). The mean free acidity of the gastric 
contents of the remaining 53 was 31.4, lower by 
only 3.9 units than that of the 150 patients with 
free acidity at the time of the initial test meal. 

The 92 patients with free acidity initially who 
ingested test meals both at the time of initial 
analysis and at the time of diagnosis of cancer 
have been grouped acording to free acidity in 
table 6. The percentage of patients in whom 
achlorhydria developed Was greatest among those 
patients with a low mean acidity, and smallest 
among those with a high mean acidity at the time 








of the initial gastric analysis. The lower the 
initial mean free acid, the greater is the tendency 
for the gastric contents to become achlorhydric. 
Tasie 6.—Patients with acidity initially, subsequent 
reduction of acidity 
Patients with acidity at time of diagnosis 
I ° doeny Cases Achlorhydria Free acidity 
Number Percent Number Mean 
1-14 2y 2 A. 7) Pt) 
2-39 { 1 is. 2 ] 27.8 
4) or More yi] 6 20.7 23 10.0 
Total on r 2 , 42 1.4 
GASTRIC ACIDITY AT THE TIME OF THE 
DIAGNOSIS OF CANCER 


Between the time of the initial gastric analysis 
and the diagnosis of cancer, intervals of 2 to 39 
vears or more passed (table 3). Cancer had 
developed within 2 to 4+ years, inclusive, in 69 
patients, and within 2 to 9 vears, inclusive, in 137 
patients. Cancer had developed within 10 to 19 
years, inclusive, in an additional 109, and within 
20 to 24 vears after the initial gastric analysis in 
an additional 24 patients. In the remaining 17 
cases, oD years elapsed before cancer devel- 
yped. The interval averaged 11.2 vears, and the 
mean age of the patients increa sed from 48.5 to 
O.7 vears. 

At the time of the diagnosis of cancer, the per- 
centage of patients who had achlorhydria had 


2D to 


increased from the initial 45.8 to 68.8 percent, or 


from +253 to +53 percent above the standard 

normal. Similarly, the mean for acidity had 

decreased from an initial 35.3 to 31.6 units, or from 
3to —5 units below the standard normal. 
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Vanzant and Comfort found that the percentage ) 


of achlorhydria and the mean free acidity in a 
group of 619 men with gastric cancer were, respec- 
tively, 62.8 percent and 28.2 units, and ina group 
of 186 women with gastric cancer, respectively, 
55.9 percent and 24.6 units. Comparison of these 
values with those obtained in this series of 156 
cases shows that the percentage of achlorhydria 
and ~_ mean free acidity are higher in the present 
series. but that the differences are not great. The 
large number of cases of pernicious anemia in the 
series may be partly responsible for the higher 
percentage of achlorhydria, and the large number 
of cases of duodenal and gastric ulcer may be 

partly responsible for the higher mean free acid 
a this series than was true in the aforementioned 
series, 

COMMENT 


These data show that the mean gastric secretory 
activity of 277 persons in this series in whom gas- 
tric cancer later developed was already subnormal 
at the time of the initial test meal which was in- 
gested and analyzed at a mean interval of 112 
vears before cancer was diagnosed. The mean gas- 
tric secretory activity was subnormal as car ly as 
the third decade of life: it was subnormal to a 
greater degree in the fourth and fifth decades than 
in the third decade; and thereafter it leveled off at 
a point lower than that seen in the third and fourth 
decades. The mean gastric secretory activity was 
subnormal at the time of ingestion and analysis 
of the first test meal as long as 25 or more years 
before the diagnosis of cancer, and it remained so. 
In the interval between the first test meal and the 
diagnosis of cancer a further lowering of secre- 
tory activity occurred. 

Two pertinent questions may be asked: (1) What 
is responsible for the depression of gastric acidity 
below normal at the time of the initial test meal. 
long before cancer has developed? (2) What 
causes the further reduction of secretory activity 
between the time of the first test meal and the 
diagnosis of cancer / 

Three hypotheses may be advanced in explana- 
tion of the depression of gastric acidity at the time 
of the first test meal as well as at the time of the 
diagnosis of cancer. 

First, a hypothesis based on developmental as- 
pects assumes that the subnormal secretory ac- 
tivity of this group of persons was subnormal at 
birth and is the result of a defect in the secretory 
mechanism. This hypothesis is based on the oe- 
casional demonstration, in the first years of life. 
of achlorhydria and hypoacidity (5, 7-9). Sueh 
evidence of a developmental defect is not convine- 
ing because immaturity of the gastric mucous men 
brane, which Guiss and Stewart (J7) found to be 
present up to the second decade of life, may be re 








sponsible for the low values observed in these years 
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GASTRIC ACIDITY BEFORE AND AFTER DEVELOPMENT OF STOMACH CARCINOMA 


The demonstration that the gastric secretion of 
certain infants and children remains achlorhydric 
and hypochlorhydric from birth would be helpful 
in establishing the frequency with which a de- 
velopmental defect is responsible for lowered gas- 
trie acidity. 

The second hypothesis assumes that the gastric 
mucosa is abnormally vulnerable to trauma of var- 
ious types, that a degenerative process appears 
prematurely, that the acid and perhaps the mu- 
coid cells atrophy, and that hypoacidity and 
achlorhydria appear with the passage of years. 
This hypothesis has not been disproved and cannot 
be discarded, 

The third hypothesis attributes the lower 
secretory activity to the destruction of acid-se- 
creting cells by chronic atrophic gastritis. Avail- 
able evidence favors this hypothesis: 

(1) Chronic atrophic gastritis is the only 
diffuse disease of the gastric mucosa capable of 
destroying the acid-secreting cells in large num- 
bers. and it is present in a high percentage of 
eases of gastric cancer? (70-15), and in all cases 
of pernicious anemia (/@). As the term is used 
today, “chronic atrophic gastritis” means lym- 
phoid collections in the mucosa; irregularity, 
thickening, and fibrosis of the muscularis mu- 
cosae: transformation of the gastric mucosa into 
a mucosa of the intestinal type (intestinal meta- 
plasia) : loss of the characteristic gastric glands 
with their chief and parietal cells in the fundic 
portion of the stomach, and replacement by a 
mucosal pattern characteristic of the pylorus and 
antrum = (pylorization of the fundie mucosa) 
(Stout 74): and mucosal cysts. These changes 
also are referred to as “chronic gastritis” and 
“residual lesions of ulcerative gastritis” (77). 
The particular portions of the pathologic process 
Important to the discussion of gast ric acidity are 
atrophy, or loss of the chief cells, which reduces 
the secretion of acid, 

(2) The frequency of occurrence and the 
severity of the gastritis seem to be roughly pro- 
portionate to mean secretory activity. Thus, 
atrophic gastritis is more frequently present in 
the carcinomatous stomach (/0-72) and in the 
stomachs of patients with pernicious anemia (16) 
where the mean secretory activity is much below 
normal, than it in the “normal” stomach 
(J0-1.2), or in the stomach of the patient who has 
leer (72-14) where the mean secretory activity 
lsat or above normal (/8). A marked degree of 
atrophy of the chief cells and replacement with 
mucoid cells occurs more frequently in gastric 
cancer and in pernicious anemia, where the mean 
secretory activity is much below normal, than 
in normal persons (/.2), and in gastric or duo- 


—_—_—_— 


is 


*BaKer, C. P.: Quoted by Comfort, Butseh, and Euster 
man (4). 
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denal ulcer (74), where the mean gastric secretion 
is more normal or above. 

(3) The pathologic studies of Orator and Ba- 
ker show that chronic gastritis of a marked de- 
gree involving the acid-secreting portion of the 
carcinomatous stomach is usually present when 
achlorhydria is present and that it is usually 
absent when free hydrochloric acid is secreted. 
More specifically, Orator and Baker showed that 
the acid-secreting cells are absent or greatly re- 
duced in number when achlorhydria exists and are 
present when acid is secreted. Proof of a definite 
correlation between degree of atrophy and mean 
gastric acidity awaits more quantitative data than 
those now available. 

(4) Increase in the frequency of occurrence of 
atrophic gastritis with increasing age recalls that 
gastric secretory activity decreases as age increases 
(9, 10,14) both in normal persons (4, 79) and in 
patients who have carcinoma of the stomach 
(/,.2). The possible relationship bet ween atrophic 
gastritis and subnormal gastric acidity in pre- 
cancerous and cancerous stomachs cannot 
ignored, 

The further decrease in mean secretory activity 
in the interval between ingestion and analysis of 
the first test meal and the diagnosis of cancer may 
be attributed (1) to progression of a degenerative 
process, if present, or of the chronic inflammatory 
process present at the time of the first test meal, 
and (2) to the cancer itself. It is possible that 
the cancer decreases secretory activity (1) by pro- 
ducing gastritis, (2) by destruction of acid-secret- 
ing cells when the cancer is located in the fundus 
and body of the stomach, (3) by increasing the 
amount of neutralizing fluid in the stomach by the 
exudation of serum from the surface of the tumor, 
and (4) by producing vitamin-deficiency states 
capable of reducing gastric acidity (20-22). Van- 
zant and Comfort in a study of gastric acidity in 
cancer pointed out that the mean secretory activity 
is lower when the mean size of the cancer is large 
than when the mean size of the cancer is small. 
This suggested that the growth of the tumor de- 
presses gastric acidity. However, Butsch, Euster- 
man, and Comfort, finding in a small series of cases 
that the mean size of cancer developing in the 
presence of achlorhydria is greater than that of 
cancer developing in stomachs secreting acid, sug- 
gested another interpretation of this relationship 
between size of cancer and gastric acidity, namely, 
that the cancer becomes larger before symptoms 
force the patient to seek examination when achlor- 
hydria is known to be present before the develop- 
ment and diagnosis of cancer than when free acid 
is known to have been present. Actually, gastric 
acidity has been observed to fall in the cancerous 
stomach * (23-25), but the data from this series of 


be 


’Kocn, R. D.: Cited by Robertson (24). 
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cases are convincing that most of the depression 
preceded and did not follow the development of 
cancer, 

Finally, the excessive production of an inhib- 
itory substance or agent by cancerous tissue or 
by the gastric mucosa of cancerous stomachs, such 
as described bv Brunschwig and associates (.26- 
31), might conceivably play a role in the produc- 
tion of subnormal acidity both before and after 
the development of cancer. 


SUMMARY AND CONCLUSIONS 


In a series of 277 
which 


~ or 


of gastric cancer in 
gastric analysis was performed once or more 
more Vears before gastric cancer was diag- 
nosed, the mean secretory activity had been sub- 
normal at a mean interval of 11.2 years before the 
diagnosis of cancer was made. 

A subnormal, mean gastric secretory activity 
was characteristic of these precancerous patients 
regardless of the decade of life in which the initial 
test meal was ingested and analyzed. This was 
true as early as the third decade but was more 
marked in the later decades. 

A subnormal, mean gastric secretory activity 
was characteristic of these patients during all in- 
tervals in years before cancer was diagnosed and 
as long as 20 to 25 vears and longer before cancer 
developed. 
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The mean secretory activity of the 186 patients 
for whom gastric analysis was carried out at the 
time of the dis gnosis of cancer, as well as at the 
initial investigation, decreased in the interval be- 
tween the 2 analyses. The lowering of mean se- 
cretory activity tended to occur more frequently 
in those eases in which the mean free acidity 
initially had been lower than in those in which 
initially it had been higher. 

In these patients the process processes re- 
sponsible for the low mean gastric sec retory activ- 
itv had been active early in life, and in a consid- 
erable number of patients many years before the 
development of cancer. The had de- 
pressed mean gastric ac di tv ina greater percent- 
age of patients in the later than in the early de- 
cades of life. It appears that the process respon- 
sible for the lowering of gastric acidity was a 
progressive one. This process seems to have been 
selective, because gastric acidity did not appreci- 
ably decrease in all cases, 

Evidence now available tends to ‘support the hy- 
pothesis that atrophy of the gastric mucous mem- 
brane is a process responsible for an important 
part of the de pression of mean gastric secretory 
activity before the development of gastric cancer. 

Gastric cancers in this series of cases developed 
in stomachs of lower-than-normal mean secretory 
activity, many of them in the unhealthy stomach, 
diseased with chronic gastritis and peptic ulcer. 
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THE ROLE OF CANCER-PREVENTION CLINICS IN 
GASTRIC CANCER 


THE DETECTION OF EARLY 


By Morris FE. Datrey, M. D., Division of Medicine, University of California Medical School, San Francisco 


Before one can evaluate adequately the role of 
cancer prevention clinics in the detection of early 
gastric cancer, the development and rationale of 
this special type of clinic should be reviewed. In 
general, cancer-prevention clinics have been con- 
cerned with the examination of readily accessible 
organs, such as the breast and cervix in which 
malignancies are prone to occur. The second fea- 
ture common to these clinics has been the periodic 
examination of individuals who are apparently 
in good health. 

Some have maintained that the word “preven- 
tion” is inappropriate, since no cancers are indis- 
putably prevented but simply discovered. This 
seems a narrow viewpoint. for it can be fairly 
stated that some lesions are indeed precursors of 
cancer and by their early eradication malignancy 
can be prevented. 

Since 1937 L’Esperance (/) in New York and 
Macfarlane (2) in Philadelphia have made peri- 
odie examinations of sizable numbers of women in 
an attempt to discover early cancers of the breast 
and uterus. Their reported statistics indicate that 
this method does reveal unsuspected malignancies ; 
but of equal importance, as Macfarlane has em- 
phasized, is the fact that nearly one-third of 
presumably healthy women over the age of 30 at 
some time were found to display benign cervical 
lesions which might predispose to cancer. The 
eradication of these cervical lacerations, erosions 
or polyps probably will prevent the ultimate de- 
velopment of many malignancies. 

Another point which this type of examination 
has underscored is that advanced malignancies 
may be present with symptoms of exceedingly brief 
duration. Therefore. throughout the Nation there 
now have appeared, to a high degree as a resuit 
of the vigorous encouragement of the Donner 
Foundation (2), many cancer-prevention clinics 
designed to examine periodically persons who are 
vemingly healthy. There is no doubt that such 
an approach will be profitable both in regard to 
the neoplasms discovered but also in the education 
of the public concerning cancer. It is quite ob- 
vious, however, that these methods for the detec- 
tion of early cancers, although successful, are ap- 
plicable only to those sites of malignancy which 
are readily visualized. In addition to cancers of 
the breast and cervix. malignancies of the skin, 
thyroid, and lymph nodes, for example, may be 
discovered. Internal cancers present quite an- 
other problem, for, unless relatively far advanced, 
the physical signs of their presence may be absent 
or very meager. The victim feels no lump and 
experiences no symptoms to which he attaches sig- 





nificance; and when gastric malignancy is sus- 
pected, the ultimate use of the barium meal or of 
the gastroscope is necessary to detect small neo- 
plasms. 

With this background, the stage was set to at- 
tempt the early diagnosis of gastric cancer by 
analogous methods. In a cancer-prevention clinic, 
in actual practice, a scrupulously careful history, 
together with data about the familial incidence of 
cancer, should be obtained from all, and a detailed 
physical examination should be made including, 
in women, a thorough pelvic examination. Blood 
counts, serologic tests, urinalyses, and roentgeno- 
logic examination of the chest should be made 
routinely. We feel that cancer-prevention clinics, 
although established as independent units, should 
have the benefit of all consultative services of the 
general out-patient diagnostic clinics. All per- 
sons over the age of 40 who give a history of signi- 
ficant dyspepsia, or fatigability and weight loss, 
or in whom an otherwise unexplained anemia is 
found, should receive in addition a roentgenologic 
examination of the gastrointestinal tract. In the 
evaluation of the importance of indigestion, it may 
be helpful to bear in mind the facts emphasized by 
Allen (4), namely, in patients over the age of 50 
with symptoms of less than a year’s duration, any 
lesions found in the stomach proved to be cancer 
five times as often as benign ulcer: while if symp- 
toms had been present for over 5 years, the reverse 
was true in the same age group. Since the abso- 
lute clinical differentiation between various types 
of organic gastric disease and so-called functional 
indigestion is quite impossible, a barium meal ex- 
amination of those over 40 is necessary. 

All patients in the cancer-prevention clinic with 
suspected organic disease of the stomach should 
undergo repeated examinations until it has been 
determined that the stomach is not the site of a 
malignancy. This requires an alert group of 
workers, including a radiologist and gastroscopist. 
Zealous follow-up studies of all cases of gastric 
ulcers and the advice that they be surgically re- 
moved if full healing does not occur promptly will 
insure the earlier diagnosis of some malignancies. 
The question here is not whether a benign ulcer 
will transform into a cancer, but rather that 
at a given moment the clinical distinction between 
a benign and an already malignant ulcer may be 
impossible. Gastroscopy may aid in the accurate 
analysis of radiographic abnormalities difficult to 
evaluate, such as enlarged rugae or antral deform- 
ities. Here, again, is exemplified the need for 
close team work so that resectable gastric malig- 
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nancies may be prompily discovered, vet on the 
other hand unwarranted laparotomies may be 
avoided. 

However, one large loophole remains: In spite 
of examination by barium meal of all patients with 
symptoms, we shall fail to discover the silent 
gastric malignancies. Evidence from our clinic 
vividly demonstrates this point. 

ae January 1, 1930, and January 1, 1946, 

3} persons W ith surgically proved cases of gastric 

carcinoma were operated upon at the U niversity 
of California Hospital. Among them were 24 (7. 
percent) who had had symptoms of a ag 
weight abdominal pain, or weakness for 2 
months or The size and extent of these 
tumors were appalling. In one-third of these 
24 cases, at least one-quarter of the stomach was 
involved by the growth, and in all but 2 of the 
24. the carcinoma had extended or metastasized 
beyond the confines of the stomach (table 1). 
Thus the inference is obvious, since these tumors 
could hardly attain such size in 2 months, that a 
silent phase of development of unknown length 
had been present. 

For this reason it has seemed desirable 
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his associates (2) have made such a conscientious 
attempt to discover unsuspected gastric neoplasms 
by routine barium-meal examinations of normal 
individuals. Three unsuspected gastric malig- 
nancies were found among the 2.415 persons thus 
examined. We have made a similar survey (6) 
and discovered no gastric malignancies among 500 
normal men over the age of 45, in whom no symp- 
toms referable to the gastrointestinal tract were 
present. The rationale of these undertakings was 
precisely that of a chest survey, whereby we at- 
tempt to discover early tuberculosis prior to the 
display of symptoms. It appears that such sur- 
veys to discover silent gastric cancer are not worth 
while because of the meager number of malig- 
nancies discovered. 

A more profitable approach is to examine peri- 
odically all cases of pernicious anemia, as Rigler 
(7) has advocated. Patients with histamine- 
proved anacidity should probably be examined 
likewise since a significant proportion of -them 
have atrophy of the gastrie mucosa (8) which 
appears in certain instances to be the soil on which 
gastric neoplasms develop. Whether certain forms 
of bona fide gastritis warrant special scrutiny re- 





? 
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certain the frequency of gastric cancer in svymp- garding their bei Ing a precursor of cancer cannot 
tomless individuals as a necessary adjunct to the be fully decided upon from the present  evi- ' 
work of a prevention clinie proper. John and dence (9). ; 
TABLE 1.—NSurgically proved gastric carcinomas with symptoms of 2 months’ duration or less 
. om ation 
sy Sex Age l'ype of symptoms Gastric lesion found Metast At = Aidan 
symptoms 
Year Vonths 
1 k 69 0 None Epigastric mass discovered on physi- Polypoid antral tumor, 5 cm. in diameter Pancreas (E 
cal examination 
2 b 53 l Epigastric postprandial pain All of fundus and cardia Omentum (E), nodes (M 
3 F 5Y 1 Epigastric pressure With moderate pain Ulceration of body, 5x 3 em., with infiltration 
41M 33 I Epigastric pain, hematemesis, loss of 10 Malignant ulcer, 4 cm. in diameter, in lower Nodes (M 
pounds body 
M 65 l Anorexia, nausea, vomiting Infiltration in antrum, 3 x 2.5 em 
t M 67 1 Nausea, vomiting, loss of 20 pounds All of lesser curvature except proximal 5 em Gall bladder (MM), nodes (M 
7 M AT 1's Nausea, vomiting All of distal third of stomach Nodes (M), omentum (E 
8 M 61 1's) Epigastric cramping, postprandial vomiting, | Polypoid antral tumor, 7 x 7 em Nodes (M) 
loss of 10 pounds 
9 F 74 114, Epigastrie pain, vomiting Polypoid antral tumor, 5 x 7 em Nodes (M 
Th M 64 i! Abdominal pressure, vomiting Ulcer enclosing pylorus Nodes (M 
ll M 52 2 Epigastric fullness, dysphagia, loss of 15 | Polypoid cardiac mass, 5 cm. in diameter, ex- | Nodes (M). 
pounds tending into esophagus 
12 M 2 Dysphagia, loss of 25 pounds Infiltration, 10 em., at cardia on lesser curva- | Nodes (M). 
ture 
13 M 61 2 Anorexia, vomiting, loss of 20 pounds Wide annular constriction, 5 em., of lower | Omentum (E), nodes (M 
body with ulcer, 1.5 cm. in diameter pancreas ( M) 
14 M 63 2 Epigastric pressure with steady pain Fungating carcinoma, 4 x 4 ¢m., in antrum Nodes (M). 
15 M sO) 2 Epigastric heaviness, mild nausea Antral infiltration, 10 x 7 em Omentum (E). 
16 k 72 2 Mild epigastric pain, loss of 8 pounds Polypoid antral tumor, 5x 5em., With infiltra- Liver (M 
tion halfway up lesser curvature. 
17 M 65 2 Epigastric pain, vomiting Nearly all of pyloric antrum Nodes (M). 
18 M 16 2 Dull epigastric pain, vomiting, loss of 25  Polypoid antral tumor, 5 em. in diameter Pancreas (E). 
pounds 
19 M 4 2 Epigastric postprandial pressure, nausea, Irregular antral mass, 6 cm. in diameter Omentum (E). 
vomiting. 
20 M 48 2 U pper abdominal dull pain, vomiting, loss of | All of greater curvature, antrum to diaphragm | Nodes (M). 
10 pounds. 
21 M 76 2 Epigastric postprandial pressure, nausea, loss Antra!l tumor, 8 cm. in diameter Liver (M), nodes (M), cul 
of 15 pounds de-sac (M) 
22 sM 7 2 Epigastric postprandial pain, anorexia, lossof | Nearly entire stomach Nodes (M), omentum (E 
30 pounds. pancreas (E). 
23 M 66 2 Dull pain in left lower quadrant, anorexia, | Two-thirds of mid-stomach Nodes (M), omentum (E 
loss of 30 pounds. 
24 M 63 2 Dull epigastric pain, anorexia, loss of 10 | Entire body of stomach, fixed Liver (M), nodes M), 


pounds. 


omentum (E). 





! M, Metastasis, discrete focus, independent of primary tumor. 
2 E, Extension of primary tumor to contiguous organs. 
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CANCER-PREVENTION CLINICS IN DETECTION OF 


The cancer-prevention clinic should be able to 
utilize promptly any recent advances which might 
be helpful in gleaning from the general population 
those harboring early carcinomas or their pre- 
cursors. Further research in such directions is 
needed, and thus the cancer-prevention clinic must 
maintain continuous liaison with both laboratory 
and clinical investigators. Fruits of such work 
which should immediately be utilized are exempli- 
fied by the studies of Rigler and of Papanicolaou 
(10). 

In the years ahead, the statistical studies which 
may be made of patients seen in such clinics will 
be most valuable. Cancer may be made a report- 
able disease, and thereby the incidence of various 
types will be made known, but only from such 
unique studies as may some day be derived from 
prevention clinics can we hope to learn certain 
features of cancer’s natural development in human 
subjects. 

A final role of any cancer-prevention clinic is 
educational, Physicians who are associated with 
such clinics or medical students who may partici- 
pate soon develop an awareness of the subtlety of 
the symptoms of early cancer and the need for a 
prompt and thorough evaluation of all symptoms 
suggestive of its presence. Education of the laity 
regarding some of the more obvious signs of cancer 
is already under way. As far as gastric cancer is 
concerned, the grave danger of self-medication 
with various remedies for dyspepsia must be con- 
tinuously stressed. Pharmacists in the past have 
displayed efficiency and eagerness in aiding cam- 
paigns against the self-treatment of venereal dis- 
eases. They have, with Dr. Bower, of Philadel- 
phia, some years ago, brought about a significant 
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reduction in the incidence of complicated appendi- 
citis by warning customers, both by word and 
printed label, of the hazard of taking catharties in 
the presence of abdominal pain. A similar ap- 
proach to,the problem of the detection of gastric 
cancer seems in order, and perhaps by our enlist- 
ing the aid of the members of the pharmacy pro- 
fession, sufferers from so-called indigestion will 
realize that a prompt and adequate medical in- 
vestigation of their symptoms is needed. It is no 
doubt still sadly true, as Pack and Gallo (1/) 
pointed out 8 years ago, that fully half the pa- 
tients with cancer of the stomach temporize more 
than 3 months after the onset of symptoms before 
seeking medical advice. 


SUMMARY 


In cancer-prevention clinics, the periodic ex- 
amination of those in apparent health has proved 
a profitable method of discovering unsuspected 
accessible cancers. The early diagnosis of gastric 
cancer in such clinics depends upon the prompt 
use of the roentgenologic examination of the gas- 
trointestinal tract of all persons with dyspepsia 
and all with diseases, such as pernicious anemia, 
known to predispose to gastric cancer. Further 
research must be pursued to discover other types 
of diseases which may likewise predispose to gas- 
tric malignancy. The prime problem before all 
investigators is to develop means whereby those 
harboring asymptomatic gastric cancer may be 
identified. Cancer-prevention clinics should take 
an active part in the education of the laity and 
medical profession regarding the part each may 
play in the early diagnosis of these disorders. 
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AN ATTEMPT TO IDENTIFY LIKELY PRECURSORS OF GASTRIC CANCER! 


By Davin Strate, M. D., Ricuarp I 


4. Varco, M. D., OWEN H. 


WANGENSTEEN, M. D. Department of Surgery, University 


of Minnesota Medical School, Minneapolis 


Cardiovascular disease and cancer are the two 
greatest causes of death in this country, and of the 
malignancies, carcinoma of the stomach occurs 
most frequently. Of the 150,000 annual deaths 
from cancer in the United States, approximately 
40,000 are caused by gastric carcinoma. It is 
estimated that by 1980, 40 percent of the popu- 
lation of the United States will be over 45, so that 
the incidence of cancer of the stomach will un- 
doubtedly continue to rise as the number of people 
in the older age group increases further (7). 

Although the over-all picture of the results of 
surgery in the treatment of gastric cancer as de- 
scribed by Livingston and Pack (2) is not a happy 
one (2 percent 5-year “cures”), still if a gastric 
resection is done when the carcinoma is confined 
entirely to the stomach, the 5-year cures reach 60 
percent (3). Gastric resection for malignancy 
can now be done with a mortality rate of approxi- 
mately 5 percent (4), so that it is evident that 
great strides have been made in the surgical treat- 
ment of this disease. Relatively little further im- 
provement can be expected in the end results, un- 
less the diagnosis of gastric carcinoma is made at 
an earlier period than it has been in the past. 

Ketsh (5) divides the symptoms of gastric can- 
cer into three periods: (1) The period of absolute 
latency; (2) the period of relative latency: and 
(3) the period of apparent disease. It should be 
the aim of all interested in the clinical problem of 
gastric carcinoma to diagnose the condition of 
absolute latency, and preferably individuals who 
might develop gastric cancer should be sought out, 
studied, and obser ved, 

In the spring of 1945 a cooperative clinical 
study group was set up in the University Hospi- 
tals embracing the Departments of Pathology, Ra- 
diology, and Surgery, in an attempt to define some 
of the likely precursors of gastric cancer. It was 
thought that persons with (1) achlorhydria, (2) 
gastric polyp, (3) pernicious anemia, and (+4) also 
relatives of patients with proved gastric cancer 
would be more liable to develop carcinoma of the 
stomach than those who do not fall into these 
categories. Accordingly on July 1, 1945, this study 
Was started. 


METHODS 


At the onset of this study, it was planned to 
subject all male patients 55 years of age or older 
and female patients 65 or older, registering for 
the first time at the out-patient clinie of the Uni- 


Sl 
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versity Hospitals, to a gastric analysis, employing 
three successive doses of 0.5 mg. of histamine as a 
stimulant to gastric secretion. Topfer’s reagent 
was used to test for free hydrochloric acid, and 
quantitative estimations were made using 0.1N 
sodium hydroxide and Topfer’ Ss reagent and phe- 
nolphthalein as indicators. Those patients show- 
ing achlorhydria then had their stomachs exam- 
ined gastroscopically and roentgenographically. 
The latter examination customarily consisted of 
fluoroscopic examination after the ingestion of 
barium, and an appropriate number of routine and 
spot films were taken for permanent records or to 
facilitate the diagnosis of obscure lesions. In a 
number of instances, the patients, for one reason 
or another, were not given the three conventional 
doses of histamine. Accordingly these patients 
have been dealt with as a separate group, the num- 
ber of histamine injections given being indicated 
in the patients found to be achlorhydric. If no 
gastric lesion was found, each achlorhydrie pa- 
tient Was given a reappointment slip fora repeat 
examination in 6 months. 

In a previous study, Wetherby (4), of this in- 
stitution, reported on a group of patients, who 
were observed to be achiorhydric after a single in- 
jection of 0.5 mg, of histamine for the year 1940. 
It was possible to recall 84 of these patients for 
repeat gastric analysis and roentgenograms of the 
stomach. 

The new patients available for the purpose of 
this study fell off somewhat behind the predicted 
number, so that after January 1, 1946. the age 
level for inclusion in the study was lowered for 
both male and female patients to 50 years or over. 

During the evaluation of the program, it became 
apparent from the data of Hebbel and Gaviser 
(table 1), that it would be profitable to study pa- 
iients with histamine hypochlorhydria as well. 
Therefore, at present, a roentgen examination of 
the stomach is planned for all out-patient-clinic 
registrants 50 years of age or older, with either a 


Tape 1.—Gastrie acidity in carcinoma of the stomach as 


related to types of lesions * 





Acid 


- Cases| deter- poo " Achlor-, Free Acid | Acid 
Type? aseS mina- mine | 2¥drie | acid | <20° | >20 
tion 

Polypoid (1) 12 8 7 7 0 0 0 
Adenocarcinoma (2) SH 63 4s 29 19 6 13 
(3) 120 116 73 49 24 11 : 
Scirrhous (4 75 57 47 25 22 12 10 
Total 293 244 175 110 65 29 3H 





Data from Hebbel and Gaviser 
2 Borrmann classification. 
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histamine achlorhydria or a hypochlorhydria (less 
than 20 degrees of free acid). The fact that pa- 
tients have been reluctant to have repeat gastro- 
scopic examinations has resulted in limiting the use 
of the procedure to cases where there is a a 
cant doubt about the presence or absence ‘of § 
lesion after a roentgenogram of the stomach. 

From the hospital records, it was possible to 
contact and re-examine a number of known and 
suspected patients with pernicious anemia, These 
patients have had roentgenograms of their stom- 
achs during the period of this study, for they con- 
stituted in part the series under the surveillance of 
Drs. Rigler, Kaplan, and Fink (7). All new pa- 
tients found to have per nicious anemia are also to 
receive roentgenograms of their stomachs and are 
to be submitted to gastroscopic examinations when- 
ever feasible. 

Detailed information on the family histories of 
patients with gastric carcinoma has been obtained, 
a form sheet specifically designed for this purpose 
being used. As controls, similar factual data have 
been obtained on patients with noncancerous, gall- 
bladder disease, carcinoma of the rectum and/or 
colon, hernia, and hemorrhoids. The families of 
2) patients with gastric carcinoma have been con- 
tacted either by letter or interview. All members 
over the age of 40 were requested to come into the 
precursor-gastric-cancer clinic for gastric analysis 
and roentgenograms of the stomac ‘h. 

Starting July 1, 1946, it was planned to widen 
the scope of the project. so as to include more indi- 
viduals potentially harboring gastric cancer, by 
adding to the precursor group all out-patient 
registrants with occult blood in the stool (guaiac) 
and hemoglobin value on admission of 11.0 
gm. or less (Sahli). This study was temporarily 
suspended about October 1, 1946, but will be re- 
sumed when X-ray films are more plentiful. 


OBSERVATIONS 


1945, to November 1946, 
registrants fell in hy age group 


From July 2 D9 


out-patient-clinic 


TABLE 2. 
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to be studied. 
table 2. As shown in the 
nations of the stomach were made in a group of 
350 patients with histamine achlorhydria. To 
date, in this series 2 persons with unsuspected car- 
cinoma of the stomach have been found. Both 
were subjected to laparotomy, and the diagnosis 
of gastric cancer was confirmed. Unfortunately, 
in both the lesion was far advanced. Three addi- 
tional patients with carcinoma of the stomach 
were missed in the course of this study by purely 
fortuitous circumstances, but it is our belief that 
by closer scrutiny of patients eligible for inclusion 
similar errors will be less frequent hereafter. 
Finally, 1 additional patient was examined by 
roentgenography, and a small carcinoma of the 
stomach was overlooked, although re-examination 
of these films strongly suggested the presence of 
such a lesion. This carcinoma was recognized at 
the time of an operation performed upon this 
patient for another, unrelated condition. 

In addition to the foregoing, in the 310 achlor- 
hydric patients having roentgenograms of the 
stomach, 10 instances of polyp of the stomach were 
found. No carcinomas or polyps of the stomach 
have been found in the 18 hypochlorhydrie indi- 
viduals who had X-ray examinations of the stom- 
ach, All 84 patients obtained from Dr. Wetherby’s 
list (4) had gastric X-ray examinations, No gas- 
trie carcinomas were found in this group, but 5 
gastric polyps were. Seventy-nine patients with 
pernicious anemia had roentgenograms of the 
stomach, but no unusual lesions were found. 

Two hundred nineteen patients had their stools 
examined for occult blood; 40 patients had _posi- 
tive stools, and of these 34 had X-ray examinations 
of their stomachs. No unsuspected polyps or car- 
cinomas of the stomach were found.’ 

Twenty-one patients (19 over 50 years and 2 
under 50) were included in this study because they 
had hemoglobin levels of less than 11.0 gm. Ten 
of these patients had roentgenograms of the stom- 


Incidence of achlorhydria and hypochlorhydria in patients of age groups eligible for precursor gastric-cancer study 














Patients achlorhydric to histamine,' according to dose group 
Gastric analyses Patients hypochlorhydri 
made to histamine 
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ATTEMPT TO IDENTIFY LIKELY PRECURSORS OF GASTRIC CANCER 


ach, but no unsuspected gastric carcinomas or 
polyps were encountered.’ 

Of the families of 220 patients with gastric car- 
cinoma who were contacted, only 40 individuals 
of 20 families appeared for gastric analysis and 
roentgenograms. In this group, there were 9 pa- 
tients achlorhydric to triple histamine, and 12 pa- 
tients achlorhydric to a single injection of hista- 
mine. No gastric cancers or polyps were found. 


DISCUSSION 
ACHLORHYDRIA 


The well-recognized frequent association of 
achlorhydria with cancer of the stomach suggested 
the acceptance of such a criterion as achlorhydria 
in this precursor study. From the data of Hebbel 
and Gaviser (table 1), it is apparent that two- 
thirds of the patients with gastric carcinoma are 
histamine-achlorhydric; and if those patients with 
less than 20 degrees of free acid are included, 
nearly 90 percent of the carcinomas fall into these 
2 groups. ‘Too,a preliminary survey in this clinic 
of the relationship between histamine achlorhy- 
dria or hypochlorhydria, and other malignancies 
(breast and colon) shows that the incidence of 
achlorhydria and hypochlorhydria with these ma- 
lignancies is much less than with gastric cancer. 

The need for developing some workable plan for 
filtering off those cases most likely to harbor a 
gastric malignancy was additionally substantiated 
by the studies of St. John, Swenson, and Harvey 
(8) in New York in 1944 and of Dailey and Miller 
(9) in San Francisco in 1945. The former group 
subjected 2413 presumably healthy persons over 
the age of 50 and without gastric complaints to a 
brief fluoroscopic examination of the stomach after 
the ingestion of barium. Two silent gastric can- 
cers and one lymphosarcoma were found, an inci- 
dence of unsuspected gastric malignancy of 1.24 
per thousand patients. No gastric polyps were 
found. Dailey and Miller reported a series of 500 
patients subjected to barium examinations of the 
stomach. These examinations were performed on 
presumably normal men over the age of 45 and free 
from digestive complaints. Three gastric lesions 
were found, a benign gastric ulcer, a polyp, and an- 
tral gastritis in a third patient. It can thus be 
ven that employing achlorhydria as a screen in 
this precursor-gastric-cancer study has permitted 
the discovery of greater numbers of unsuspected 
gastric malignancies for a given number of X-ray 
‘Xaminations than in the present studies; for of 
the 412 roentgenograms of the stomach in achlor- 
hydrie and hypochlorhydrie patients in the Min- 
heapolis study (194546) reported herein, 2 un- 
suspected carcinomas of the stomach and 15 polyps 
Shinnaenanienin 

73 Two patients with gastrie carcinoma were found in each of 


these groups, but in each instance the diagnosis was made pro- 
sionally from the symptoms presented by the patient. 
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were found. In addition, 1 other carcinoma was 
not recognized because the X-ray examination of 
the stomach was interpreted as negative, and 3 
other cases were missed through organizational 
errors. 

GASTRIC POLYPS 


Fifteen polyps have been uncovered in this 
study, probably the most fruitful observation to 
date. Although many authors (Borrmann (J0), 
Schindler (77), Rigler (72) ) have indicted polyps 
of the stomach as precancerous lesions, their actual 
fate is difficult to evaluate in any given instance as 
Spriggs and Marxer (/3) have indicated. It is 
one of the purposes of this study to attempt to 
secure a more satisfactory answer to the question 
whether or not gastric polyps become oth neo 
To this end, in addition to the 15 polyps discovered 
in this study, 58 gastric polyps culled from our 
hospital records from January 1, 1938, to Novem- 
ber 1, 1946, are to be placed under careful scrutiny 
by means of repeat roentgen and gastroscopic ex- 
aminations. To date, 12 patients with polyps 
have been operated upon; in 3 instances, local 
excision was performed; in the remaining 9 partial 
gastric resection was done. It may be significant 
that 1 patient, after a subtotal gastric resection for 
a benign polyp of the stomach, returned 4 years 
later with an inoperable carcinoma arising from 
the residual pouch. 


PERNICIOUS ANEMIA 


The relationship between pernicious anemia and 
gastric carcinoma has been noted by a number of 
observers (Rhoads (74) and Kaplan and Rigler 
(15)). Kaplan and Rigler believe that they have 
shown that the incidence of carcinoma of the 
stomach in living patients with pernicious anemia 
is approximately 20 times that of the general pop- 
ulation, and that the incidence of gastric cancer in 
patients dying of pernicious anemia is 12.3 per- 
cent, or 3 times the expected autopsy incidence of 
gastric cancer in patients of the same age group. 
Atrophic gastritis involving all layers of the 
stomach is uniformly seen in patients with per- 
nicious anemia (Magnus and Ungley (76) 1938) ); 
that atrophic gastritis is a precursor of gastric 
cancer Was strongly contended by Konjetzny (/7) 
(1938) and by Schindler (77) (1941). 

The fact that no gastric carcinoma or polyps 
were found in the 79 patients with pernicious 
anemia examined in this study would seem to be at 
variance with the previous report of Rigler, Kap- 
lan, and Fink (7) and suggests that an explana- 
tion is in order. The most likely reason for this 
difference would appear to be that Rigler, Kaplan, 
and Fink’s series represented a group previously 
unstudied, whereas this series is constituted 
largely by holdovers from that same series of 
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Rigler, Kaplan, and Fink, these patients exhibit- 

ing no polyps or carcinomas at the time of their 
report Ene none now. There were 15 new patients 
with pernicious anemia in this series. Whether 
time will remove this apparent striking difference 
in incidence of carcinomas and polyps of the 
stomach in patients with pernicious anemia re- 
tnains to be seen. On the basis of previous reports 
such as those of Rhoads (14). Kaplan and Rigler 
(75), and Rigler, Kaplan, and Fink (7), one 
would be justified in believing that some polyps 
and carcinomas will eventually be demonstrated 
in our patients with pernicious anemia now under 
observation. 


KELATIVES or I’ 


The data obtained on family 
tients with carcinoma of the stomach (table 3) 
show that the incidence of carcinoma of the 
stomach in families of patients with gastric carei- 
noma Was approximately 15.6 percent; in families 
of patients with noncancerous gall-bladder disease. 
10 percent: in families of patients with carcinoma 
of the colon and rectum, 9.4 percent; and in fanii- 
lies of patients with hemorrhoids, 12 percent. The 
incidence of carcinoma of portions of the body 
other than the stomach was also obtained for fami- 
lies of patients with gastric cancer and was found 
to be between 16 and 21.3 percent for each of the 
groups. 

It was felt after compiling these data that there 
might be some question about the validity of using 
as controls patients with hemorrhoids and carei- 
noma of the colon and rectum, so the new control 
group studied included the families of patients 
over the age of 45 with noncancerous, gall-bladder 
disease and the families of patients coming i in for 
the repair of a hernia. It was also deemed im- 
portant to ascertain the total number of relatives 
over 45, of each of the groups studied. These 
results are likewise given in table 3. Although 
the number of families and ob is not great, 
the incidence of carcinoma of the stomach in rela- 
tives over 45, of patients with gastric 
Was 1.) percent: 


ATIENTS With Gasrric CARCINOMA 


histories of pa- 


carcinoma, 
in relatives of patients with gall- 
bladder disease, 0.89 percent: and in relatives of 
patients with hernia, 0.79 percent 

A statistical analysis of these results reveals 
that. although carcinoma of the stomach occurs 
more frequently in the families of patients with 
carcinoma of the stomach than in the controls, 
still the difference is less than twice the standard 
deviation of the difference and hence is not statis- 
tically significant. However, if these small dif- 
ferences continue to appear consistently in the se- 
ries to be studied, they may be of significance; but 


it must be borne in mind that patients with cancer 
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CANCER INSTITUTE 


of patients with gastric cancer and other diseases 





Families with Families with 
In- carcinon'a of carcinoma 
N . 
“rey com the stomach elsewhere 
Disease of patient of ete 
fam! | ma- Indi- Indi- 
lies | um-| Per- Num-, Per- , 
tion wl cent vid- er cent bine 2 
uals ~ | uals 
Carcinoma of stomach 200 13 29 | 15.¢ 3H x 16 4 
Gall-bladder — disease 
(noncancerous 200 12 20 OW 22 aL ; 
Carcinoma of colon 
and rectum 200 31 It 9.4 19 36 21.3 { 
Hemo:rhoids 20 | 13) . 22/12 24 33 OT. 4 
Relatives over 45 
N { : 
—— a with carcinoma 
— wf stomach 
Under 45 Over 45 Number’ Percent 
Carcinoma 0; stomach SAS S27 It * 
Gall-bladder disease (noncancer- 
ous 31s 337 $ NY 
Hernia 47 281 2 79 





8 percent had carcinoma of the colon 


of the stomach are probably more likely to be 
aware of the same disease in other members of the 
family than would patients who have been ad- 
mitted to the hospital for other Denk 
(78) has also shown that gastric cancer appears 
to be more frequent in the relatives of patients 
with gastric cancer than in relatives of individuals 
of similar age groups hot having gast ric carcinoma. 

The response that we have obtained from re- 
questing relatives of patients with gastric car- 
cinoma to appear for examination, even though 
we volunteered to carry out these studies without 
cost to the individual, was disappointing, for only 
40 relatives of 20 patients have taken advantage of 
this service. Why so few people have appeared 
for this study is difficult to understand. It may 
be due to (1) lack of appreciation of the signifi- 
cance of the disease. or (2) to mortal fear of hav- 
ing cancer discovered. Certainly further inten- 
sive education of the public concerning the impor- 
tance of the problem of gastric 
need. 


cdliseases. 


cancer is a crying 


OccULT BLOOD IN THE STOOLS AND “UNSUSPECTED” ANEMIA 


No definite conclusions can be drawn from this 
study to date with regard to the value of using the 
presence of occult blood in the stool and 
hemoglobin level of 11.0 gm. or less as indicator 
of unsuspected gastric cancers. The former would 
appear rationally to afford more hope than the 
latter, for there are many pathologic states othe! 
than gastric cancer that are capable of producing 
unexplained anemia. 


Incidence of cancer in families or in relatives } 
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ATTEMPT TO IDENTIFY LIKELY 

In addition to continuing the studies just de- 
scribed, it is planned to investigate patients with 
atrophy of the lingual mucosa ‘and /or severe py- 
orrhea alveolaris as potential developers of gastric 
carcinoma, The former group was proposed for 
pra because of the well-known association of lin- 
gual atrophy and pernicious anemia, and it was 
felt that information should be obtained on the 
character of lingual mucosa in cases of gastric car- 
cinoma, 


SUMMARY AND CONCLUSIONS 


Further improvement in the end results of gas- 
tric carcinoma can be expected only from earlier 
diagnosis of this lesion. To this end, an attempt 
is being made to determine likely precursors of 
gastric cancer. They include (1) patients over 
50° with histamine achlorhydria and hypochlor- 
hydria, (2) patients with gastric polyp, (3) pa- 
tients with pernicious anemia, and (+4) relatives 
of patients with gastric carcinoma. 

From July 1, 1945, to November 1, 1946, 1,253 
patients over the age of 50 have had gastric an- 
alyses. Two hundred thirty-eight were achlor- 
hydric to 3 successive 0.5-mg. doses of histamine: 
67 were achlorhydric to 2 consecutive 0.5-mg. doses 
of histamine: and 45 were achlorhydric to one 
0.5-mg. dose of histamine. An additional 20 pa- 
tients were found to be hypochlorhydrie (less than 
2) degrees of free acid) after 5 consecutive 0.5-mg. 
doses of histamine. In these groups 2 unsuspected 
carcinomas of the stomach, confirmed at operation, 
and 10 patients with gastric polyps were discov- 
ered. A third carcinoma of the stomach failed to 
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be identified through a misinterpretation of the 
roentgenograms of the stomach. 

In a group of 84 achlorhydric individuals ob- 
tained from a previous study by Wetherby (4), 
5 additional patients with gastric polyps were 
found. 

In addition to the 15 patients with gastric polyp, 
discovered during the study, an additional 58 ob- 
tained from the hospital records (1938 to Novem- 
ber 1946) have been placed under observation. To 
date, in 12 instances the polyp has been excised 
either locally (3 times) or by gastric resection 
(9 times). 

Seventy-nine patients with pernicious anemia 
have been examined roentgenographically, but no 
gastric carcinomas were found in this group. 

Gastric carcinoma appears to occur more fre- 
quently in the relatives of patients with gastric 
carcinoma than in relatives of patients with non- 
cancerous, gall-bladder disease, hemorrhoids, ree- 
tal carcinoma, and hernia, although these differ- 
ences were not sufficiently great to be statistically 
significant. Forty relatives of twenty patients 
have been examined. No gastric lesions have been 
found. The unsatisfactory response of relatives to 
our request for examinations indicates that an 
active program of cancer education for the public 
is urgently needed. 

Of +0 patients observed i in the clinic since July 1, 
1946, with occult blood in the stool, 34 were sub- 
mitted to X-ray examinations, no unsuspected gas- 
tric cancer being found. Of 20 patients with 
hemoglobin values below 11.0 gm.. 10 had roent- 
genograms of the stomach. but none of 


these 
had unsuspected gastric carcinoma. 
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GASTRIC CARCINOMA; CAN AN INCREASED DIAGNOSTIC 


ACCURACY GREATLY 


IMPROVE SURVIVAL RATES? 


By FREDERIc E. TEMPLETON, M. D., Seattle 


Only 1 to 5 percent of the individuals with 
gastric cancer stand a chance of living for 5 years 
or more. Fifteen to thirty-two percent of the pa- 
tients having a resectable carcinoma have a chance 
of living for at least 5 years after their operation. 
The majority of the patients who fail to survive 
die from metastases or local recurrence and not 
from other causes. It is stated that from 75 to 80 
percent of the patients with gastric cancer have 
distant metastases when examined post mortem 
and that only 10 percent of the patients seen at 
surgery are free from any metastases. Although 
more can be accomplished in gastric surgery in 
the present decade than has been accomplished in 
the past 60 years of surgical activity, any spectacu- 
lar improvement in the survival rates hes in find- 
ing the lesion before it is beyond resectability and 
before distant metastases occur. 

This paper reviews current opinions which are 
offered to explain the low survival rate. The opin- 
ions, oft expressed in the literature, indicate that 
the patient is at fault for not presenting himself 
to the clinician in the earliest stage of his symp- 
toms. that the clinician is at fault for not recog- 
nizing the symptoms and not asking for an ob- 
jective form of diagnosis, and that the roentgen- 
ologist is at fault for not recognizing the lesion in 
its resectable stage. Admittedly, each of the prin- 
cipals makes mistakes, but are these mistakes great 
enough, if eliminated, to influence appreciably the 
statistics of survival, when successful surgery is 
carried out? In other words, do the majority of 
the gastric carcinomas cause symptoms or gross 
pathologic-physiologic or anatomic changes which 
can be recognized before they give rise to distant 
metastases ¢ 

It is not likely that improved operative mor- 
tality rates or improved surgical techniques will 
increase the rate of survival greatly. St. John, 
Swenson, and Harvey (/) state that although the 
mortality rates from surgery are lower and wider 
excision gets all the local metastases, the great 
majority of the patients are beyond hope at the 
time of surgery. 

Current experience has established careful roent- 
genologic examination as the most important sin- 
gle diagnostic aid. Other objective methods, such 
as gastroscopy and exploratory laparotomy, have 
increased the diagnostic accuracy only slightly. 
At present, then, the burden of any increased 
accuracy in diagnosis lies with the physician who 
first sees the patient and the roentgenologist who 
examines the patient. 

In view of the evidence given, the problem re- 
solves itself into studying methods of increasing 


the number of patients who reach the surgeon in 
a resectable stage. 

Time could be spent in education by describing 
the technique of roentgenologic examination and 
the appearance of small carcinomas. It is not 
proved that the number of patients sent to the 
surgeon with a resectable carcinoma can be greatly 
increased by increasing the diagnostic accuracy. 
For instance, in the Seattle Marine Hospital 89 
cases of gastric carcinoma were seen, and of these 
89 only 12 were of the resectable type. Of these 12, 
only 6 of the lesions were diagnosed at a routine 
roentgenologic examination by competent men not 
using the more improved methods of examination. 
If all the lesions had been diagnosed correctly by 
X-ray, the percentage of the total number of pa- 
tients brought to surgery would not be increased 
greatly when compared with the entire group of 89. 

There are unknown factors which cannot be 
estimated. How many patients with carcinoma 
escaped the clinician as well as the roentgenol- 
ogist? Would a method of mass survey greatly 
increase the number of resectable lesions! St. 
John, Swenson, and Harvey (/) examined 2,432 
patients, from 35 to 80 years of age and without 
significant gastric complaints, by fluoroscoping the 
patients in only the standing position without 
making films. In this group they found only 3 
lesions, 2 carcinomas and 1 lymphosarcoma, or an 
incidence of 1.24 in each thousand. One might 
partially attribute the small figure to their method 
of examination. However, these authors re- 
examined 490 of the patients a year or so later 
without finding a lesion. This would indicate that 
the examinations were reasonably accurate. 

From 1954 to 1943 I worked in close cooperation 
with the clinician, Dr. Walter L. Palmer, and the 
gastroscopist, Dr. Rudolph Schindler, and had at 
my disposal an improved spot machine designed 
for making films of the mucosal relief and of the 
barium-distended stomach under varying degrees 
of compression. Since the roentgenologic diag- 
nosis using the spot machine has proved superior 
in the diagnosis of other gastric and duodenal 
lesions, particularly peptic ulcer, there is good rea- 
son to believe that its widespread use should in- 
crease the accuracy of diagnosing neoplasms. Al- 
though the gastroscopist found a few lesions which 
were not observed by the roentgenologist, and the 
clinician sent to the surgeon a few patients, in 
whom the gastroscopic and roentgenologic changes 
were nebulous, the results were disappointing when 
viewed in the light of markedly improving the 
possibilities for cure. Although I do not have the 
figures available, one of the surgeons, Dr. Alex- 
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ander Brunschwig, who is a member of this group, 
expressed the opinion that very few patients came 
to surgery in a stage more resectable than before 
the study Was begun. During the war, when clin- 
icians, unable to do exhaustive clinical work-ups 
because of the shortage of physicians and over- 
loaded schedules, relied largely on roentgenologic 
surveys of the gastrointestinal tract, approxi- 
mately 20,000 examinations of the stomach were 
performed. Here again, I do not have the exact 
figures, but the number of patients having un- 
suspected gastric cancer were very few. 
Although the evidence tends to condemn ob- 
jective forms of diagnosis as aids in appreciably 
decreasing the mortality rate by bringing the pa- 
tients to the surgeon in a stage in which metastases 
have not vet occurred, the method cannot vet be 
discarded. In the first place. a small percent of 
the patients are salvaged. In the second place, 
what is the expectancy of a case-finding program ¢ 
Engel (2) stated that the death rate is 29.6 per 
100,000, or approximately 0.3 per 1.000. He did 
state the age groups. Hoffman (3) draw- 
life insurance statistics from over the 
found that the death rate when related 
to all was 27.5 per 100,000, When he 
broke the figures down. he found that the inei- 
dence for each 100,000 was 56.6 for the ages be- 
tween 45 and 54: 158.5 between 55 and 64: : 21. Ss 
between 65 and 74: and 255.4 over the age of 7 
The average for the ages of 45 and over was 120.5 
per 100,000 or 1.20 per 1,000, Livingston and 
Pack (4) stated that about 95 percent of the pa- 
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vears. From these figures it is possible to state | 
that the number of individuals who have gastric 


mortality rate, or between 1.2 and 
2.4 per 1,000. The figure does not differ greatly 
from the 1.24 found in the survey of St. John and 
his colleagues and would seem small to anyone 
conducting a mass case-finding program. 

Should a more exhaustive case-finding program 
on patients without digestive signs of appreciable 
significance, such as was conducted by St. John, 
Swenson, and Harvey, be done on a much large: 
scale and should it prove highly accurate in segre- 
gating those patients with carcinoma, it still would 
not prove that an increased accuracy in diagnosis 
would increase the survival rate. There are stil] 
unknown factors. It is not known how the major- 
ity of carcinomas grow or whether they could be 
detected before they give rise to metastases, 
Until these phases of the problem are solved, 

cannot raise our hopes too much that any increased 

accuracy in diagnosis, using our present methods, 
will increase greatly the number of patients who 
survive 5 years after surgery. 

The paragraph with which St. 
colleagues close their paper is very 
write: 


twice yearly 
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Whether this method (case-finding) is a practical one for 
reducing the large number of incurable gastric carcinomas 
that come to our hospitals, we cannot say. At least one 
thing should come out of it, if nothing else, and that is a! 
opportunity to learn more about the characteristics of 
early gastric carcinoma, for our experience so far has 
unfortunately, been chiefly with its late manifestations. 
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BIOLOGIC CHARACTERISTICS OF NONPALPABLE, NONSYMPTOMATIC, SOLITARY 
POLYPS OF THE RECTUM 


By Martie OrTMAYER, M. D., 


The source material for this study is based upon 
the sigmoidoscopic examination of well women 
who presented themselves for complete examina- 
tion in the Cancer Prevention Center of Chicago. 
directed by Dr. Augusta Webster and Mrs. Arthur 
Edison. The aim of this clinic is to find cancer 
early. Between April 1945 and November 1546, 
1.031 of these women elected to have sigmoido- 
scopic and roentgenologic examinations of the 
colon. The National Cancer Institute and the 
National Advisory Cancer Council, under Drs. 
Thomas Parran, R. R. Spencer, and George M. 
Smith, provided the grant (No. 224) to Dr. Marie 
Connelly, roentgenologist, and the speaker to cover 
the basic costs of the special examinations. 

The ages of the 1,031 women ranged from 22 
to 73 years: two-thirds of them were between 31 
and 56 years old, and nearly three-fifths between 
36 and 47 years old. The youngest woman with a 
polyp was 26, the oldest 61. 

In addition to ordinary history taking, a special 
symptomatic inquiry was made in this group. Ten 
symptoms and signs, which may be present in ad- 
vanced rectal or colonic new growth, were listed : 

(1) Rectal bleeding: 

(2) Rectal discharge other than bleeding: 

(3) Change in bowel function in past year; 

(4) Pain in relation to defecation ; 

(5) Rectal, sacral, or abdominal pain, unrelated to 
defecation ; 

(6) Loss of weight in past year (over 3 pounds) : 

(7) Vomiting; 

(S) Weakness; 

(9) Hemorrhoids ; 

(10) Abdominal masses. 

Although these 1,031 women considered them- 
selves well (many had waited 6 months for their 
appointments), when directly questioned three- 
fourths of them complained of specific symptoms 
(25 percent of 1 of these symptoms, 22 percent of 
2, 14 percent of 3, and 12 percent of a multiplicity 
of them), leaving only about one-fourth of the 
total number free from complaints of any kind. 
Two of the women in whom we found solitary 
rectal polyps had no complaints. The remaining 
16 with polyps had either 1 or 2 or a multiplicity 
of specific complaints, which were not due to the 
polyps, because the latter were too small to cause 
symptoms other than perhaps occasional bleeding. 

During the inquiry concerning the presence of 
cancer in relatives, the specific locations in organs 
were usually not obtainable, but the presence of 
cancer in father or father’s family, mother or 
mother’s family, or both father’s and mother’s 
family was positive in 45 percent of the total 
women. In the 18 polyp-bearing and 1,013 non- 
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polyp-bearing women, there was no distinctive 
difference in the family incidence of cancer which 
might have guided us in the selection of women 
for proctoscopy. 

In our study, we found no combination of symp- 
toms and signs common to carriers of rectal polyps 
which were not shared by the noncarriers. We 
have no proof at present that the initial phases of 
these polyps, as is true for carcinogenesis in gen- 
eral, are associated with specific changes elsewhere 
in the body which could draw the physician’s 
attention to them. Routine proctoscopy alone re- 
vealed polyps in these 18 women. 

I have omitted from this paper the report on the 
anal polyps found by us. These polyps do not 
require proctoscopy: they are either seen exter- 
nally, or they are felt in the anal ring and are 
readily delivered externally. They are covered by 
stratified epithelium and rarely, if ever, become 
malignant. 

For purposes of this report, I speak of the ree- 
tum as that portion of the distal colon which lies 
above the anal papillae and can be reached by the 
25-cm. sigmoidoscope of 8 mm. diameter. This 
includes the rectosigmoid and lowest portion of the 
sigmoid colon, as these are defined by anatomists 
and anatomically minded proctologists. The loca- 
tion of the juncture between rectum and sigmoid 
varies and has no exact landmark, and therefore it 
is simpler for the proctoscopist to describe the loca- 
tion of lesions seen by distance on the proctoscope 
from the external anal ring, mentioning the usual 
knee-chest or any variation of position taken by the 
patient while being proctoscoped. (Ours were all 
done in the knee-chest position.) Two assistant 
physicians performed the original sigmoido- 
scopies. Those patients in whom polyps or other 
abnormalities were found were referred to the 
speaker for recheck proctoscopy and_ biopsy. 
Heights of 21-25 em. from the external anal ring 
were reached in 80 percent of all women examined ; 
and polyps of the smallest dimensions were accu- 
rately located, so that they could readily be found 
at subsequent proctoscopies. Less uniform was 
the record of the position of the polyps on the 
bowel wall according to clock dial. With experi- 
ence, even the latter became more accurate. 

In this study, 19 rectal polyps were found in 18 
women, 2 in 1 patient. None of the 19 were pal- 
pable by rectal examination, even after we knew 
they were present, None were seen at barium 
enema or on the contrast X-ray film. The largest 
of the tumors was a centimeter in each direction, 
the smallest estimated at under 2mm. Ten were 
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under 6 mm. in all directions. Only 4 of the polyps 
were pedunculated. The remainder were sessile. 

The color of 13 of the polyps was that of the 
surrounding mucosa, which in all 15 patients was 
normal and not inflamed. Two polyps were de- 
scribed as pink-white, 2 as fleshy red, 2 as deep red. 
All but one were soft. The firm one (one of the 
largest, seen at 15-16 em. height) slipped away 
from the biopsy forceps repeatedly and looked 
grossly malignant but was found to be histologi- 

cally benign, not only on biopsy but also on subse- 
quent complete removal. Another large one, of 
similar size, was covered with epithelium the color 
of the surrounding mucosa and did not look malig- 
nant but was histologically carcinomatous. 

Eleven of these polyps were found at a distance 
between 11 and 15 cm. from the external anal ring, 
9 almost exactly at 13 em. Of the remaining 8, 4 
were found at 9 to 10 em. and 4 at 16 to 18 em., 
which is close to the rectosigmoid juncture. None 
of the rectal polyps were found below the 9-cm. 
level, and none above 1S cm. As the sigmoidoscope 
reached the height of 22 cm. or over in 17 of the 18 
women in whom polyps were found, the incidence 
at the heights just given is not due to limitations of 
the proctoscopic method in the hands of ine xperi- 
enced physicians or of failures to reach higher 
points due to bowel fixation or spasm. 

Grossly most of our polyps looked benign. 
Eleven were found on the posterior half of the 
bowel wall. Other physicians listing far greater 
numbers of solitary polyps have found the an- 
terior wall most frequently involved. 

Contrary to the common present practice of some 
proctologists, a biopsy was taken from each of the 
19 polyps. Ina few instances, the biopsy included 
the whole very small polyp. 

The stained slides were examined by 3 Chicago 
pathologists of distinction independently of each 
other. I am greatly indebted to them for their 
willingness to cooperate in this manner. Their 
histologic reports are challenging. Classifying on 
the basis of benign, suspicious (called precancer- 
ous by some pi athologists). and carcinomatous, all 
3 agreed in diagnosis on only 3 of the slides made 
from the biopsies. Of these 3, 1 was malignant 
and 2 were benign. There was total disagreement 
on 6 of the biopsies. Each of the 6 was called by 
one pathologist benign, suspicious by another, and 
malignant by the third pathologist. This leaves 
10 polyp biopsies in which the combined opinions 
ended 2 to 1; 8 of these 10 were pronounced benign 
by 2 pathologists and 2 suspicious. This differ- 
ence of opinion should not be too confusing to the 
clinician, or discouraging. It may initiate an im- 
portant discussion on rectal polyps such as oc- 
curred when preinvasive carcinoma (also called 
surface carcinoma and carcinoma in situ) was 
first diagnosed in the cervix uteri. It is similar 


to a discussion still going on between the urologist 
and pathologist in regard to bladder polyp malig- 
nancy or benignity. It concerns all growths that 
begin as surface growths and remain so for some 
time. It is related to the question, What are the 
earliest epithelial-cell changes of carcinoma when 
growth becomes unrestrained, when cells crowd 

ach other, when nuclei change their morphology 
and position in the cells, when cytoplasm changes 
its chemical reaction with staining dyes, and when 
normal production of mucus in the rectal epi- 
thelium disappears! To my knowledge, in this 
country, the pathologist, Dr. Walter Schiller, first 
spoke of these possible early carcinomatous changes 
in rectal polyps at a meeting of the National Proe- 
tologic Association in 1941 in Chicago.’ He em- 
phasized that the evtoplasm of the carcinoma cells 
stains darker than does the cytoplasm of the nor- 
mal cells; that, as in the squamous epithelium of 
the uterine cervix, normal and carcinomatous 
glands are seen side by side without gradual transi- 
tion between them, and that even within 1 gland 
the lining epithelium may be normal and carci- 
nomatous in close juxtaposition. 

Some slides (figs. 1+) illustrating the problem. 
with normal and changed epithelial cells on the 
same slide, may be of interest to illustrate the 
present status of the quandary and the difficulty 
for the pathologist. who carries such a high re- 
sponsibility in the diagnosis of tumor. 

If these cellular changes represent. beginning 
carcinoma in partly benign polyps, then of the 
19 biopsies only 3 are totally benign, 8 are 
picious” for carcinoma, and 8 are partly carcino- 
matous with benign and carcinomatous epithelium 
in the same slide. 

None of them show invasion of mucosal con- 
nective tissue. They are either preinvasive stages 
of carcinoma or denote cellular changes due to 
unknown causes other than carcinoma. In figure 
4, there is as yet no invasion of connective tissue 
by carcinomatous cells, but all three pathologists 
agreed that this is malignancy in a rectal polyp. 
At present no known tissue culture can separate 
these abnormal from normal cells, nor do we havea 
chemical “marker.” which injected vivo will 
differentiate a carcinoma cell from normal rectal 
epithelial cells and from otherwise changed cells. 


sus- 


1See note by Dr. Schiller, following the present paper. 

See also the following references : 

Ferrrer, F.: Ueber angeborene heterotope knotige Gewebs- 
wucherungen des menschlichen Magens und Darmes.  (Neben- 
pankreas, rudimentiires Nebenpankreas, angeborene heterotope 
Epithelwucherungen }. Ein Beitrag zur Geschwulstlehre. 
Ztschr. f. mikr.—anat. Forsch. 27: 519-581 (1931). 

: Zur Geschwulstlehre (noch Untersuchungen menschbli 
he n Darm Polypen und Krebs) Beitr. z. path. Anat. u. z. allg. 
Path. 86: 663-760 (1931) 

WestTHves, H. :Die pathologise h-anatomischen Grundlage der 
Chirurgie des Rektumkarzinoms. Mit einem Geleitwort vo0 
Schmieden. Geo. Thieme, Leipzig (1934). 

Davip, V. C.: A consideration of some etiological and pathologi- 
eal factors in cancer of the large bowel. (14th Lewis Linn 
MeArthur lecture of the Frank Billings Foundation). Proe 
Inst. Med., Chicago 12: 70-80 (1938). 
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FIGURE 1.—Patient No. 756. Biopsy illustrating the totally 
benign epithelium, though flattened, in cystically dilated 
glands. In the gland with columnar epithelium, there 
is mucin production in the cells and the nuclei are 


basal. In hematoxylin and eosin stain, the cytoplasm 
is of normal color. 






The treatment to date recommended by us when- 
ever consulted for these small tumors, whether 
carcinomatous or not, has been electrofulguration, 
since we know that frank and much larger car- 
cinomas have been successfully treated in this 
manner when the base has been thoroughly and 
deeply fulgurated. Benign polyps have long been 
so treated to avoid the later so-called transforma- 
tion into malignancy. It does not take too much 
courage, if preinvasive carcinoma is diagnosed in 
a tiny rectal polyp, to recommend eradication by 
means other than radical resection or sleeve resec- 
tion of a segment of the rectum. Tying or cutting 
or twisting off a polyp with long, thin, noninvaded 
pedicle should accomplish the same result. Ra- 
dium needles should be effective. I have observed 
the surgical removal from the sigmoid by excision 
around the base, of a pedunculated truly carci- 
homatous polyp with excellent result to the patient 
and a 5-year survival to date. 

Such surgical excision is difficult to do in the 
rectum, and this is the reason for resorting to 
biopsy and fulguration. Two of our polyps, re- 
moved in their entirety by biopsy forceps in De- 
cember 1945, without fulguration of the base, have 


not recurred. The diagnosis on both was suspi- 
cious for carcinoma. 

The number of single rectal polyps reported in 
this study is small, and the follow-up period at 
longest is a year. No absolute conclusions are 
justified, but certain aspects of this subject need 
emphasis: 

(1) Among well women between the ages of 22 
and 73 years, nearly 2 percent at proctoscopy will 
be found to harbor polyps in the rectum above the 
anal papillae, some of which will be benign, some 
suspicious of early carcinoma, and some diagnos- 
able as preinvasive carcinoma (also called surface 
carcinoma or carcinoma in situ). For the time 
being, pathologists vary widely in their interpre- 
tations of the histologic preparations. 

(2) As has been frequently stated in the litera- 
ture of the past, routine proctoscopy repeated at 
(- to 12-month intervals in well persons, with or 
without complaints referable to the colon, will re- 
veal tumors of small size when they are most 
amenable to the simpler methods of removal. 
History taking is of little value to determine if 
early tumor is present. Effectiveness of the digital 





Figure 2.—Patient No. 386. Biopsy, showing changes 
“suspicious” of carcinoma (“precarcinomatous”). These 
changes are visible in the same gland (at X and Y). 
Partly normal mucus-secreting columnar epithelium, in 
sharp juxtaposition to crowded cells with cytoplasm more 
basophilic than normal. The nuclei are still fairly nor- 
mal and basal in position. 
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carcinoma. At present we are hopelessly confused 
by their terms of “metaplastic.” “hyperplastic.” 
“pseudoadenomatous,” “papillomatous,” “benign.” 
“precancerous,” and “carcinomatous” polyps, “car- 
cinomas,” and “benign adenomas.” I personally 
believe that it is only by close cooperation of the 
clinician, pathologist, and therapist that we shall 
solve the problem of rectal new growths in human 
beings. The clinician should be w illing to leave in 
place the truly benign polyp and even the sus- 
picious polyp. Follow-up by frequent procto- 
scopy and repeated biopsy. at suitable intervals, 
and simpler methods of therapy for the prein- 
vasive carcinomas with frequent proctoscopic fol- 
low-up can be the clinician's and patient's contri- 
bution, and they with the pathologist can help to 
solve the problem of cancer genesis in the bowel. 
Other important questions, such as whether the 
rectal carcinoma begins in the tip, stem, or side 
wall of the polyp, or even in multiple areas adja- 
cent to the polyp, could be decided by reasonable 
cooperation without inordinate fear of cancer on 
the part of any of us. 

To justify a place for this paper on a program on 
gastric cancer, I should allude briefly to the prob- 
lem of small lesions of the stomach. \X- -ray exam- 
ination of the stomach, much more readily than is 
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Fictke 3.—l'atient No. 687. Biopsy illustrating the sharp 
distinction between normal mwucin-secreting glands and 
the glands, especially at X, which shows the changes in 
cellular structure suggestive of early carcinoma. Cells 
crowd each other, the nuclei are flattened and tend to 
rise from the basal position, and the cytoplasm is more 
basophilic than the normal in hematoxylin and eosin 
stains 


rectal examination has keen overrated in the de- 
tection of beginning tumor. 

(3) Dextrous, well-taught, young physicians are 
suitable for conducting routine proctoscopies. One 
cannot be dependent on the highly trained proc- 
tologist for picking up early lesions in the total 
adult population. 

(+) Patients must be adequately prepared. The 
mucosa must not be smeared with irremovable stool 
or mucoid secretions which hide the smallest of 
these lesions. So-called well patients are not in- 
convenienced too greatly by the castor-oil tech- 
nique, which we have adapted from Weber's prepa- 
ration for barium enema and which yields clea 
vision in a high proportion of patients, A thor- 
ough enema preparation is less generally useful 
in our experience. 

5) It is urgent, contrary to the present practice 
in ce small rectal polyps, to take biopsies or 
to remove the polyps totally by other methods than 
fulguration, because the latter destroys the cellular . ; ; ; ; : 
characteristics. Pathologists need to review this I iGURE 4.—Vatient No, 513. Biopsy showing malignancy 

é . . 5 ‘ , > Cells crowd each other, cytoplasm changes reaction, and 
whole subject of bowel polyps in the light of 


; . nuclei are larger, rising out of position. One mitoti( 
advancing knowledge of early cellular changes in figure may be seen. 
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NONPALPABLE, NONSYMPTOMATIC RECTAL POLYPS 


the case of rectum and colon, picks up tumors of 
over a centimeter in diameter, due to the pliability 
of the stomach, its accessibility to the palpating 
hand, and compression technique. For the detec- 
tion of lesions in the stomach of size similar to 
those reported herein, i. e.. 1 em. or under, gastro- 
scopy is the only method, but it is a far more 
difficult technique than proctoscopy. It is also 
harder on the patient and therefore less suited to 
be offered as a routine. Gastroscopic “blind 
spots,” sometimes very large on the posterior wall 
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and greater curvature and even antral lesser curva- 
ture, interfere with complete survey of the gastric 
cavity. A safe, suitable biopsy forceps for use 
with the gastroscope has not been developed. At 
present some of these handicaps seem insurmount- 
able. 

In closing, let me say that only further careful 
study of rectal polyps, with full cooperation be- 
tween clinician, pathologist, therapist, and patient, 
will eventually solve some of the problems raised 
by this report. 
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CRITERIA FOR THE DIAGNOSIS OF MALIGNANCY IN RECTAL POLYPS! 


By WALTER SCHILLER, M. D., Women and Children’s Hospital, Chicago. 


The great difficulty in comparing or combining 
statistics published by various authors on the ma- 
lignancy of rectal polyps lies in the fact that dif- 
ferent criteria are used by different authors in 
diagnosing malignancy. Changes which one in- 
vestigator accepts as sufficient for classification of 
the case as full-fledged carcinoma are accepted by 
a second pathologist only as evidence of a suspi- 
cious case, whereas a third voluntarily or invol- 
untarily overlooks the changes and registers the 
case as negative. If each author publishing a sta- 
tistic would add a brief definition of his concept 
of malignancy and of the criteria which he used 
for the classification which served as the basis for 
his statistics, it would be possible to avoid com- 
parison or combination of statistics based on con- 
tradictory criteria. 
transform statistics to bring them to a common 
denominator. 

For the classification of Dr. Ortmayer’s cases, 
criteria were used as presented and discussed in an 
address delivered in the symposium on rectal car- 





Figtre 1—Glands with carcinomatous epithelium. 





Included at the request of Dr. Marie Ortmayer, to supple- 
ment her paper 
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Figtre 2.—Glands with normal epithelium. 


cinoma, September 24, 1941, at the Eighteenth An- 
nual Convention of the National Proctologic As- 
sociation in Chicago. 

Small initial carcinomas of the rectum, as well 
as those in the borderline zone of progressed car- 
cinomas, frequently present pictures which dupli- 
cate in some regard the first stages of carcinoma 
of the squamous epithelium of the uterine cervix. 
The carcinoma starts by forming a preinvasive 
carcinoma in situ. It is characterized by primary 
transformation of the regular normal epithelium, 
with its columnar cells with light-staining proto- 
plasm and relatively small nuclei located in one 
row at the base of the cells, into narrow but higher 
cells of violet-staining protoplasm and larger nu- 
clei located higher in the cells (fig. 1,2), and later 
in the piling up of the cells into two or even three 
rows, Which together are not much higher than 
the one row of normal cells. Normal epithelium 
may be interspersed with goblet cells, which are im 
general missing in carcinomatous epithelium. 
The change of epithelium first occurs without 
change of general structure and architecture of 
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the mucosa, Later its pictures correspond to the 
glandular and eystic type carcinomas of high ma- 
turity of the endometrium, formerly classified as 
adenoma malignuma (fig. 3). The transforma- 
tion from normal to carcinomatous epithelium in 
general occurs without intermediate phases: the 
dislocation of the nuclei only may be preceded by 
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gland, the upper part of the left wall lined with normal epithelium 


the darker staining of the protoplasm. Frequently 
normal glands are seen next to carcinomatous 
glands (fig. 4). Sometimes the lining of one gland 
consists of normal and of carcinomatous epithe- 
lium separated by a sharp borderline with no trans- 
itional cells between the last normal and the first 
carcinomatous cell (fig. Ey 





Fictre 4.—Normal glands surrounded by carcinomatous 
glands. 
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DISCUSSION 


Chairman Ivy: The papers presented today are 
now open for discussion. I should like personally 
to urge everyone who is particularly interested in 
the detection program to be present tomorrow 
morning, because detection is one of the important 
items to be considered in the program on the con- 
trol of cancer, whether or not it is even worth 
while for the purpose of collecting more evidence. 
Dr. Templeton’s paper gave some of the points 
that must be considered. 

Dr. Lushbaugh: Y want to ask Dr. Strong if as 
yet any of his mice are available for study in other 
laboratories. 

Dr. Strong: Every time I talk about these mice 
that give rise to gastric cancer, I lose a friend, 
since everyone wants them. The last time Dr. Gye, 
of London, was in this country, I gave him the 
statement that I have just made. He looked at the 
microscope and said, “I don’t blame you. 
when you begin to pass them out, will you give 
me some /” 

The situation is this: These are highly hybrid- 
ized mice in which biologic variability is not only 
taking place spontaneously, but also the germ 
plasm is being bombarded by a very powerful can- 
cer-producing substance, methyleholanthrene. In 
other words, quantitative research cannot be done 
on these mice at the present time, and it would be 
unwise for a geneticist who employs quantitative 
research to recommend that these mice be used in 
other laboratories. When the latent period be- 
comes stabilized so that quantitative results can be 
obtained not only in genetics but also in studies of 
nutrition, enzymes, or what have you, then these 
mice will be available to anybody who desires to 
use them for cancer research. 

Chairman Ivy: Am 1 correct, Dr. Strong, in 
assuming that another mutation of the type you 
reported this morning might occur and that that 
possibility would have to be considered in inter- 
preting results / 

Dr. Strong: That is what I mean by quantita- 
tive research. Reproducible results are not so 
readily obtained as they may be in the investiga- 
tion of bronchiogenic carcinomas. Anybody who 
uses the old established inbred strains such as the 
A or the C3H will get the same percentage inci- 
dence of cancer at the same age, because everything 
in the experimental material is fixed or static. At 
present the biologic nature of these new NHO mice 
changes from time to time, and therefore repro- 
ducible results cannot be expected under different 
environmental conditions. 

Dr. Brunschwig: Tshould like to ask Dr. Strong 
if he has had an opportunity to make chemical 
inalysis of the gastric secretion of these mice. 

Dr. Strong: 1 reported that these mice have a 
reduced total acidity of the gastric contents. I 
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also reported that there is reduction of circulating 
hemoglobin which is more pronounced in gastric 
carcinomas than in bronchiogenic carcinomas of 
the same degree of malignancy, but it is less pro- 
nounced than it is in leukemia. There is variation 
of total gastric acidity. Some of the mice had a 
complete achlorhydria and an anacidity. For 
gastric contents of mice, you cannot make a free 
hydrochloric acid determination with the tech- 
nique that Lemployed. The Topfer reagent is en- 
tirely unsatisfactory in determinations of acidity 
in the gastric contents of mice when you have to 
be satisfied with one twelve-hundredth of a cubic 
centimeter. My determinations therefore are on 
total acidity and not on free hydrochloric acid. 

Dr. Morris K. Barrett (National Cancer Insti- 
tute): I want to ask about the same mice (i. e., 
Strong’s), but I think I should ask the question of 
Dr. Warren. Have you seen in the slides of Dr. 
Strong’s mice evidence of atrophic gastritis or 
similar associated processes ? 

Dr, Warren: At times we see areas adjacent to 
the polypoid lesions where there is cystic de- 
generation, areas where there is lymphoid infiltra- 
tion, areas where there is alteration of the epi- 
thelium in the way of “decreased differentiation,” 
a term that I prefer to “intestinal metaplasia.” 

Dr, Kaplan: On this question of gastric acidity 
in the NHO strain of mice, I might add some 
information. Dr. Strong was kind enough to let 
me use some of these mice for some gastric-acidity 
studies, and we were interested in determining 
whether chronically produced hyperacidity might 
influence the incidence of these gastric tumors. 
Before starting on such an experiment, it was 
important to determine whether the agents ordi- 
narily used to produce gastric secretion would 
have any effect on these mice. 

Accordingly, we tried to work out a technique 
for tying off the pylorus of these mice, injecting 
an agent such as histamine, and subsequent iy aspi- 
rating the gastric secretion and titrating. We 
were rather surprised to find, in experiments which 
are as yet incomplete, that histamine apparently 
has absolutely no effect on gastric acidity in the 
mouse and that controls which received no hista- 
mine whatsoever had free acid in amounts and 
frequency comparable with those of the animals 
receiving the drug. 

Similarly, caffeine seems to have no effect on 
gastric acidity in the mice that we have studied. 
The only drug that has given any promise of pro- 
ducing a gastric secretory response in respect to 
free hydrochloric acid is a drug related to choline, 
one that has been called “Doryl” in the English 
literature and is known here as “carbamyl-choline” 
(Merck). 
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Dr. F. H. J. Figg (Unive rsity of Maryland 
Medical School): 1 should like to make some com- 
ments at this point on the terminology being used 
in this conference with regard to the acidity of 
gastric contents. It seems to me that the terms 
“hyperchlorhydria,” “hypochlorhydria,” and 
“achlorhydria” are somewhat antiquated and not 
quantitative. We should be using terms that have 
some regard for hydrogen-ion concentration ex- 
pressed specifically in terms of pH. From stud- 
ies on the permeability of gastric mucus to porphy- 
rins and carcinogenic agents, we have derived some 
evidence that the pH may be the important factor 
in the etiology of cancer of the stomach. At pH 3, 
the approximate isoelectric point of gastric mucin, 
a great many substances permeate the gastric mu- 
cus and penetrate to the mucosa. At this specific 
pH. the mucous coat loses its protective-barrier 
function. I therefore suggest that in the future 
investigators attempt to determine and express gas- 
tric acidity in terms of pH values. Even with 
mice this should be simple, for there are available 
today pH papers that merely have to be wet with 
this gastric material, to determine the pH fairly 
accurately. 

I also cannot help but inject at this point— and 
it may seem irrelevant to those of you who do not 
know me, but not so irrelevant to those of you 
who do—the fact that in pernicious anemia there 
is a high urinary excretion of porphyrin, and this 
is one of the abnormal findings that should be in- 
vestigated as a possible factor in the genesis of 
gastric cancer. 

Dr. Walter L. Palmer (Unive rsity of Chicago): 
I don’t like to discourage the last speaker, but some 
years ago we did study the pH of gastric secretion 
in patients with gastric cancer, and in the main I 
think they parallel the free acid. 

I should like to make a few comments with re- 
gard to the matter of early diagnosis. 

The outlook for early diagnosis, really early 
diagnosis, is pretty pessimistic. However, Dr. 
Maimon, in a review of cases seen at the University 
of Chicago clinics in the last 15 years, did obtain 
some fairly definite evidence that diagnosis had 
been made a little earlier in the last 5 years than 
in preceding years. This may be a matter of im- 
proved economic condition of the people, or a mat- 
ter of education among the laity, or more particu- 
larly, I suspect, of education of the doctors. 

In that connection, I should like to suggest that 
while it is very worth while, perhaps, to look 
for screening methods that will enable us to detect 
the patients in whom gastric cancer may be dem- 
onstrated, it would be more worth while to X-ray 
all patients with dyspepsia. Doctors do not rou- 
tinely send to the roentgenologist for study all 
patients with dyspepsia coming into their offices. 
There are many reasons for their failure to do so. 
The great majority of patients with dyspepsia 
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do not have gastric cancer but a functional dys- 
pepsia which subsides after a few weeks, regardless 
of treatment. 

It. is rather difficult to get doctors interested 
in gastrie cancer. The general practitioner doesn’t 
seem to see enough of it. or he has a very pessimistic 
attitude towards it. Of course, that pessimistic 
attitude is supported by the figures which Dr. Pack 
showed this morning. But on the other hand, there 
is evidence, as Dr. Pack pointed out, that in the 
last 5 or 10 years prognosis has become a good 
deal better than it was, and that perhaps in the 
next 10 years prognosis will improve still more. 

I should like to ask Dr. Strong, and perhaps 
Dr. Warren would speak on this, whether there 
is a marked variation in the degree of malignancy 
in the tumors in different animals. I was going 
to ask if the degree of malignancy depended on 
the dosage of the carcinogenic agent, but I deduce 
from your earlier remarks that you aren’t able 
to speak in such quantitative terms. Is it a matter 
of the age of the animal, or is there any relation- 
ship between the length of the latent period and 
malignancy of the tumor finally developed ? 

Dr, Strong: I shall answer that as a geneticist 
and then Dr. Warren may answer as a pathologist. 

When one investigates these tumors not only of 
the stomach but of the bronchiogenic carcinomas, 
the scirrhous carcinomas of the mammary gland, 
carcinomas of the liver, and various other car- 
cinomas in this series of hybrid mice in which 
biologic variability has been increased consider- 
ably by hybridization, there is only one conclusion 
to be reached, namely, that this variation in the 
types of tumors produced is due to the variation in 
the biologic nature of the mice themselves. In- 
bred mice in which the degree of inbreeding has 
been considerably increased over, let us say, a hun- 
dred generations, by brother-and-sister matings. 
give rise to very few types of relatively benign 
tumors. When this biologic variability is increased 
by hybridization, a tremendous variation in the 
types of tumors is encountered. 

All these mice received the same experimental 
treatment, 1 mg. of methylcholanthrene dissolved 
in 0.1 ee. of sesame oil at 60 days of age. 

Dr. Warren: 1 don’t think I can add anything 
from a pathologie standpoint. 

Dr. Ge orge Wakerlin | Unive rsity of Illinois): 
I should like to ask Dr. Papanicolaou how many of 
his patients showing carcinoma cells in the gastric 
fluid were operable and how many were late. 

Dy, Papanicolaou: 1 believe that my associate. 
Dr. Cooper, could answer that question better. 

Dr. Cooper (New York Hospital) : They were 
just half and half, half of them were operable and 
half inoperable. Two of them were what you 
might call very early cancers. They were cancers 
that looked clinically like ulcers. 
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Chairman Iry: On how many do you have rec- 
ords regarding the relation of the onset of symp- 
toms to the time of the diagnosis ¢ 

Dr. Cooper: VT have not that information at my 
finger tips. 

Dr. WH. LL. Stewart (National Cancer Institute es 
I was very much interested in Dr. MePeak and 
Dr. Warren's presentation of this gastric lesion 
which Dr. Strong finds in his mice. T saw some of 
these sections in 1942 or 1943, and, as I recall, at 
that time I said that some of them might possibly 
be cancer although it was very difficult to tell. It 
is one of those things where it is very difficult to 
rule out the possibility of cancer from examination 
of a single slide. 

In the stomachs of the strain I mice when we 
first began looking at them, we were up against 
the same proposition. We found, for example, 
this inordinate overgrowth of the gastric mucosa 
with the cellular atypism which is shown to exist 
in strain I mice, and in addition the same tendency 
for this altered mucosa to poke down through the 
gastric wall, not quite through, however, although 
when one first looked at the slide, it looked like 
infiltration. However, careful study of those sec- 
tions revealed that the fragment of mucosa when 
found deeply placed was always covered by stroma 
and very frequently by smooth muscle from the 
muscularis of the stomach. In some of the first 
cases Dr. Andervont and I examined, we found 
these pseudo-infiltrations even extending into the 
veins, and you can imagine that we thought we 
were dealing with true cancer. However, over the 
years that we have studied this lesion—and that 
includes a study of hundreds of strain I mice—we 
have never observed this lesion to undergo a defi- 
nite malignant change. Ti never invaded the wali 
of the stomach over a wide area; it never metasta- 


sized. So we considered it to be not definitely 
malignant. 
Now, from looking at the illustrations which Dr. 


McPeak and Dr. Warren showed today, I can see 
no essential difference between the lesion we de- 
scribed in the strain I mice, and occasionaily in 
some other strains, and the lesion presented this 
morning. 

When gastric cancer is induced in mice, there is 
no doubt about its being cancer—it’s just like can- 
cer in man. We induced it by injecting methyl- 
cholanthrene into the walls of the stomach. We 
induced cancer of the glandular mucosa. There is 
no doubt, since they have metastasized and they 
have absolutely all the characteristics of cancer. 

From the presentation this morning of Dr. 
Strong’s work and particularly from the patho- 
logic studies, I see no reason to regard this lesion 
as cancer. The only cancers I recognized that 
were presented were carcinomas of the forestom- 
ach, which of course may occur spontaneously, 
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or the mice may possibly lick an area where 
methylcholanthrene was injected or painted, and 
it is quite possible that carcinoma of the fore- 
stomach may have been induced by that method. 
But I have seen nothing this morning to indicate 
that Dr. Strong is dealing with a primary cancer 
of the glandular stomach in mice. 

Dr. Jacob Heiman (Columbia University) : Dr. 
Strong, I want to ask about the site of implanta- 
tion of the methylcholanthrene and whether this 
tumor that you have produced is transplantable 
subcutaneously. 

Dr. Strong: 1 shall answer that in the negative, 
for the reason that as a geneticist I believe that the 
transplantation of tumor is no evidence of malig- 
nancy. It is an academic problem of the relation- 
ship between the tumor and the host. 

I should also like to answer Dr. Stewart, that 
the I strain he referred to is also a strain that was 


developed by me, although recognition for this 
contribution is not usually forthcoming. This 
lesion in the stomach of the I mouse, however, is of 


broad origin involving practically all the gastric 
mucosa, and the hyperplastic areas grow expan- 
sively, but I have never seen a case of true invasion 
to the serosal surface, and I have never seen a 
metastasis from the lesion. 

Further, there is a difference between the gastric 
lesion of the strain I mice and that in the NHO 
strain of mice, to which I referred this morning. 
This is a sex difference, in that the lesion in mice 
from the NHO strain is much more prevalent in 
males than in females, whereas among the I strain 
animals of my series there is no such difference. 
This is a difference biologically speaking, there- 
fore, between the lesion that occurs spontaneously 
in the I mouse and the lesion referred to,this morn- 
ing in the NHO strain. 

Chairman Ivy: Did you not show a specimen 
in which metastasis occurred in the parietal peri- 
toneum ¢ 

Dr, Strong: Yes, metastases from the NHO gas- 
tric lesion have occurred into the liver, onto the 
diaphragm, and throughout the abdominal cavity. 

dy. Heiman: Did the tumor grow at the site of 
implantation of the methyle cholanthrene ? 

Dr, Strong: That is a long story. The essen- 
tial feature isthis: If one increases biologic vari- 
ability by hybridization and then by injection of 
methylcholanthrene, one expects a tumor at the 
site of injection. This is not always the case in 
the progeny. By keeping the descendants of 
cancer-resistant pair of mice one can suppress that 
tendency to give rise toa local tumor. These mice, 
then, being of a hybrid nature, develop tumors all 
over the body, mouth, eye, ear, uterus. Some of 
those new-appearing types of tumors are bron- 
chiogenic carcinomas, liposarcomas, leiomyosar- 
comas of the uterus, hemangiomas of the abdomen, 
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scirrhous and anaplastic carcinomas of the mam- 
mary gland, and anaplastic carcinoma of the liver, 
in addition to the gastric lesions discussed today. 

Dr, Stewart: 1 shoul | like to ask Dr. MeP eak 
how many cases of adenocarcinoma of the stomach 
she has found in Dr. Strong's mice and whether or 
not she examined a microscopic section of the gas- 
tric lesion Dr. Strong showed this morning show- 
ing nodular areas on the serosa. 

Dr. McPeak: Tam not ina position to comment 
on the eases that Dr. Strong presented this morn- 
ing. since we have not studied all the mice in which 
Dr. Strong has found gastric lesions. I believe 
that Dr. Strong said he had found tumors of the 
stomach in 5 or 6 hundred mice, whereas we have 
studied only 149 mice of the NHO strain and 93 
mice of the F series. At present we are unable to 
classify the adenomatous lesions of the glandular 
stomach in the mice we have studied. We have 
presented the problem involved and hope that 
other studies, such as transplantation of the 
lesions, studies on genetic factors, enzymatic 
studies, and further histologic observ: ations on the 
F series at different age levels, will permit us to 
establish histologic criteria for diagnosis of these 
lesions. 

Dr. Strong: There is one point that hasn’t been 
brought out, and that is, when I showed these 
lesions to Dr. Harry Zimmerman, he looked at the 
atypical cells that are found in these invasive gas- 
tric mucosal lesions, and on the basis - atypism, 
the bizarre-shaped cytoplasm, and so forth, he 
pronounced them carcinomas cones bizarre- 
shaped cells occur only in carcinomas. 

That point has not been discussed today, but 
whether it is a disputed point among pathologists, 
I cannot say. It doesn’t make any ‘difference to a 
geneticist what this lesion is ne, particularly 
when diagnosed, as in by intuition. 
“A rose by any other name eid smell as sweet.” 

Dr. Stewart: I should like to ask Dr. McPeak 
if she found any case in her series of metastatic 
adenocarcinoma in these mice. 

Dr. McPeak: We have found no metastases from 
the adenomatous lesions of the glandular stomach 
of the NHO strain or F series of mice, though 
pancreas, liver, and peritoneal lymph nodes were 
examined in many cases. ‘Two cases of squamous- 
cell carcinoma of the forestomach showed invasion 
of the diaphragm, liver, and pancreas by these 
tumors. 

Dr. Wakerlin: 1 should like to ask Dr. Strong 
whether he cares to expand the possible mechanism 
of the overcrowding factor to which he referred. 
It is the first argument I have heard for the 
present housing shortage. 

Dr. Strong: There is a very significant difference 
obtained in the incidence of these spontaneous 
tumors of mice when there is overcrowding of the 
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mice in boxes. The mice are actually smaller in 


size. I believe that they eat more; they are more 
active: they show less disease; and they actually 
live longer under the overcrowding condition, 


Why they give rise to fewer tumors, I haven’t the 
slightest idea. If you want to prevent adenocar- 
cinoma of the breast in the mouse, all you have to 
do is to take the most susceptible strain in exist- 
ence, the C3H strain, and keep 45 or 50 in a box 
together, and you will have very few spontaneous 
adenocarcinomas. 

Chairman ley: Has the factor of fasting or 
undernutrition been controlled in this overcrowd- 


ing ¢ 
Dr. Strong: No, they have food and water ad 
libitum, and their boxes are changed more fre- 


quently than they are if there are fewer in the 
cage. 

Dr. Berkson (Mayo Clinic): Though this is 
hardly relevant, I can’t suppress saying out loud 
what I was thinking to myself. Professor Strong 
quoted Shakespeare about the rose smelling just as 
sweet by any name. May I recall also that Cer- 
trude Stein said a rose is a rose, is a rose, and that 
ought to settle it. And he mentioned that his ani- 
mals live longer when they were more crowded. 
Now I used to work in the laboratory of the late 
Raymond Pearl, and having to do anything that he 
told me to do, I counted flies. I counted thousands 
and thousands of flies. One of the great biologic 
laws that came out of this vast labor was that aver- 
age longevity decreased with density. We worked 
this all out mathematically, and it seems to me 
pretty mean to show at this late date that we were 
wrong! But the relevant question I wanted te 
bring up is this—it is really Dr. Barrett's question. 
He asked some of my colleagues, and they asked 
me, and I am passing it on. Tt comes out of some 
statistics we produced in my department at the 
Mayo Clinic some years ago because someone i 
the institution was writing a book. We got out 
all the surgical cases of carcinoma of the stomach 
which we had seen up to that time, punched the 
assorted relevant data on cards, and rolled out al! 
the possible permutations of statistics; at least ] 
thought we had run out all the possible statistics 
until Dr. Ivy pointed out some deficiencies to me 
this morning. I didn’t think that anybody reaé 
the statistics in that book (Carcinoma of the Stom- 
ach, by Walters, Gray, and Priestly, Saunders 
1935) except Dr. Ivy, who reads everything, unti 
the other day when Dr. Barrett asked us to expl: ul 
a paradoxical finding contained in them. Among 
other things we “ran,” as we cardpunchers say. 
gastric acidity against this and that. We ra 
gastric ac idity against resectability and found per 
fectly clearly and regularly that the resectability 
rate was lower the lower the gastric acidity, and 
the regression included achlorhydria; that i 
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achlorhydria cases had the lowest percentage of 
resectability. We also ran gastric acidity for the 
resectable cases against hospital mortality, and 
here again the findings were clear and what you 
might call reasonable. That is, the hospital mor- 
tality was higher the lower the gastric acidity, and 
here again achlorhydria fell in line, i. e., the cases 
with achlorhydria had the highest hospital mor- 
tality rate following resection. We then ran gas- 
tric acidity against survival rate after resection, 
and here, too, so far as the cases were concerned, 
the findings were consistent, the cases with lower 
acidity having lower survival rates regularly than 
those with higher acid. But not for the cases with 
achlorhydria: these had a higher survival rate. 
So with all the damnation that has been heaped 
on low acids today by Dr. Rigler, Dr. Comfort, 
and others, I want to record that there is one pe- 
culiar piece of statistical evidence that some kinds 
of achlorhydria seem to be good at certain times. 
If you acquire a carcinoma of the stomach, can get 
your lesion resected, can survive the operation, and 
are achlorhydric, then you are better off. 

Dr. Owen i. Wange nsteen?é I don't know 
whether comments from a clinician are in order at 
this juncture or not. With respect to Dr, Berk- 
son's observation on survival in achlorhydric pa- 
tients. I might suggest that the employment of 
closed anastomosis, which some surgeons employ 
for gastric resection, might be a very important 
determinant whether a patient will survive or not. 

As Dr. Pack said this morning, surgeons are 
doing a much better job in getting “patients to sur- 
vive the operation than they did some years ago. 
I think he said that about 25 percent was the gen- 
eral mortality of operation a few years ago when 
he and Livingston wrote their book. Last year, 
in the surgical clinic of the University of Minne- 
sota, Hospitals, 58 patients underwent resections 
for gastric cancer, including 8 gastrectomies. The 
operations were performed by a number of sur- 
geons. There were 2 hospital deaths in the series, 
a mortality of 3.4 percent. 

Now, as Dr. Pack intimated, I think that as we 
get up into the thorax and do the combined thor- 
wco-addominal operation, we cannot sustain that 
low mortality. Last year, of all the patients with 
gastric cancer who came to the University Hospi- 
tals, we resected 85 percent. Obviously some of 
these were not curative operations but palliative 
resections; and of those that were operated upon, 
4 percent were resected. Surgeons can deal with 
the difficult technical problems presented by pa- 
tients with gastric cancer. We can resect the colon 
or the small intestine or take out half the pancreas 
if need be, in addition to the gastric resection. If, 
however, we are to make a better ultimate showi ing 
with the problem of gastric cancer, obviously we 
ust get the patients earlier. 
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Asa correlative of Dr. Pack’s suggestion of more 
radical operation for gastric cancer, I would say 
that in gastric cancers ‘that involve the transverse 
colon, or exhibit lymph-node involvement of the 
transverse mesocolon, wide excision of the colon 
and its mesentery, something akin to total colec- 
tomy, is in order. It is just as easy to take out a 
greater portion of the colon as to take out a small 
segment, and the more radical operation consti- 
tutes a far better operation for cancer. 

As a surgeon, I think we have been working on 

the wrong side of the woodpile in the gastric- 
cancer problem. The cases are piling in at the 
other end. We want the fresh cases that Dr. 
Dailey spoke of today. The question is just how 
to find them. Iam in sympathy with his sugges- 
tion, but I should not limit examination to pa- 
tients who have symptoms, for a large number of 
patients with gastric cancer are asymptomatic ; 
and if patients may have silent cancers, we have 
to examine the patients to find such silent malig- 
hahecles, 

You recall from Dr. State’s presentation and 
from Dr. Ortmayer’s that there was a real analogy 
there with reference to the incidence of polyps in 
the stomach and rectum. She had 2 percent rectal 
polyps in her cases; Dr. State had 3 percent gastric 
polyps in achlorhydric patients. Yet if every 
patient were gastroscoped, I suspect the incidence 
would be even greater. If the instrument Dr. 

Jenedict showed us this morning could be swal- 
lowed voluntarily by more patients coming into 
our clinics, we should find more polyps. 

You recall that Dr. State said, too, that in Dr. 
Wetherby’s series published in 1940—and Drs. 
State and Varco have had the opportunity of fol- 
lowing those patients of Dr. Wetherby—the inci- 
dence of gastric polyps was 6 percent. What the 
lag interval between the beginnings of a gastric 
cancer and the onset of symptoms is, is hard to say. 
Patients who have undergone gastric resections, 
in whom we believed we did a complete operation 
but in whom the pathologist finds evidence of resi- 
dual gastric cancer in the proximal line of resee- 
tion, ordinarily get on well and remain asympto- 
matic for 15 to 18 or 20 months before the cancer 
begins to reassert itself and to cause symptoms. 

As Dr. Ortmayer said, it is difficult to know 
sometimes whether a rectal polyp is malignant or 
not. Moreover, we do not get too much help from 
the pathologists, either, in the solution of the prob- 
lem. I agree with Dr. Ortmayer that we should 
try to define some definite histologic criteria of 
what constitutes malignancy in such polyps. The 
pathologist will gladly tell us it is cancer when 
the polyp exhibits evidences of invasion; but we 
should have some suggestion from the histologic 
appearances or characters of the polyp per se with- 
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out the added item of invasion to determine wheth- 
er a given lesion is cancer. 

For instance, with reference to the gast ric-polyp 
question, the definition of such criteria would be 
very helpful in indicating what attitude the sur- 
geon should assume toward the presence of gastric 
polyps. In patients who have a polyp, if no sat- 
isfactory scheme is yet available to take a biopsy. 
we could make an incision and get a fragment of 
the polyp out, have it ex: amined, and some months 

r years later remove another fragment for exam- 
bids, 

I must confess that in our clinic we have become 
somewhat more conservative concerning the poten- 
tial malignant character of gastric polyps. We 
thought at one time that they were all precancer- 
ous, and as Dr. State said, we resected the stom- 
achs of a number of patients with gastric polyps. 
But after taking out a number of rather innocent- 
appearing polyps, one begins to wonder whether 
he is justified in doing it. 

Many of you know that Spriggs and Marxer in 
England have reported patients with gastric polyps 
that have been observed over a long period. 
Dr. Broders, of the Mayo Clinic, has used the term 
‘cancer in situ.” I think that it is a very 
expression. If some of these polyps are cancer 
in situ, we ought to find out whether that is true. 

My associates and I feel that employment of 
achlorhydria as an approach to examination of 
silent carriers of gastric cancer is worth while. 
It will not catch all gastric cancers. If we could 
find something that would catch them all, of course, 
we should lessen the labor. In the Columbia study 
of Dr. St. John and his associates, 2.413 cases were 
examined, among which 3 malignaney 
were found. In Dr. State’s study there were 310 
cases, among which 2 cases of gastric cancer were 
found, 10 polyps, and 2 or 3 additional cases of 
gastric cancer that should have been caught but 
were not caught because of organizational errors. 
The tragedy of it is that even some of these silent 
gastric cancers found were not early cancers. 

Dr. Templeton: In patients having high gastric 
acidity, the carcinoma is, I think, usually ulcer- 
ited. It is the ulceration that brings the patient 
to the surgeon in the early stage of the disease, for 
it is known that small ulcerated lesions are more 
easily detected at X-ray examination than are the 
small infiltrating lesions. In most instances, the 
roentgenologic evidence is the major factor in 
determining whether the patient should be sent to 
surgery or not. 

If a group of patients known to have very early 
carcinoma were presented to me for roentgenologic 
examination, I doubt if I could find many of the 
lesions. Therefore I should like to ask Dr. Strong 
if he can describe the appearance of the very ear ly 
carcinomas which occur in his mice. Is there 
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some gross evidence of their existence? Is the 
change all microscopic? If there is some gross 
evidence of their existence, we roentgenologists 
might have a reasonable chance of finding it with 
our present methods. 

Dy. In living animals I usually palpate 
the stomach tumors before they are killed, and of 
course, knowing the age of the animal and knowing 
the genetic background. I can predict that if 1 kill 
certain animals they will show certain lesions. [| 
don’t need X-ray for this purpose. 

Dr, Peacock: V should like to ask Dr. State and 
Dr. Comfort about bile in the gastric analyses 
they made. I don’t think anyone mentioned bile 
regurgitating through the pylorus. I have a sus- 
picion that perh: ips that might have some impor- 
tance in relation to achlorhydria, hyperchlorhy- 
dria. or in other words to the pH of the gastric 
juice, 

My reason for saying that is this: There must 
be some reason why tumors of the stomach are 
more common near the pylorus than elsewhere, and 
we know that bile is a good solvent for the better 
known chemical carcinogens, and under the action 
of acid it can be neutralized. and precipitations 
ean occur. I won't say more about that today, 
because I see you have put me down to say some- 
thing tomorrow. But I should like to ask whether 
in the gastric analysis bile was found in the can- 
cer-precursor group, or if there were cases in which 
it did not oceur. 

Dr. Comfort: 1 can't give a numerical answer 
to vour questions, but certainly gastric contents not 
infrequently contain a small amount of bile. 

Dr, State: T think my answer would be 
about the same as Dr. Comfort’s. 

Dr, Hollander: May L ask a question of Dr. Ivy 
about the work he reported this morning? You 
developed a chronic ulcer, presumably by reason 
of the fact that rough food was constantly irritat- 
ing the regions of excised tissue with which it came 
in contact. Now for the sake of argu- 
ment, that you had succeeded in inducing a malig- 
nant transformation in some of the cells, is it not 
likely that those cells might be rubbed off by that 
very same roughage, and that for that reason you 
would have failed to develop any sort of tumor! 

Chairman Ivy: Yes, U think that is possible. But 
the same thing should happen in the human case 
in which it is believed that cancer may arise in 
the margin of a peptic ulcer due to exogenous irti- 
tation. I believe this hypothesis should be care 
fully and faithfully tested. I believe we should go 
as far as requiring evidence of metastases before 
we can claim that cancer has been produced by 
means of such a method: i. e.. we should obtain 
some gastric cancers with metastasis. My own 
opinion is that we should not call a tumor a cancel 
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until we have definite evidence that it has metasta- 
sized. 

Dr, Fern Smith (Yale University): 1 should 
like to ask Dr. Rhoads if he has any microscopic 
evidence in the kidneys or the adrenals or the liver 
to add to his biochemical material he gave this 
morning. 

Chairman Ivy: Is Dr. Rhoads here? I believe 
I observed him leave the room a few minutes ago. 

Dr, Pack: 1 can answer that, Dr. Ivy, by saying 
that at the time the biopsies are made of the liver, 
which is done routinely for every laparotomy in 
which a patient has gastric cancer, a portion of a 
specimen of the liver is sent to the laboratory for 
histologic study, and there have been no findings 
under the microscope which would suggest any 
defect, at least in the anatomy of the liver, even 
though chemical changes have been quite marked. 


But no sections of the adrenal or of the kidney 


were taken at that time. We anticipate doing this. 

Dr. Figge: Because of some remarks that fol- 
lowed my previous remarks (laughter), I am 
going to amplify what I said because I fear that I 
may have been misunderstood. Now, I did not 
intend to cast any aspersions on any of the papers 
that dealt with achlorhydria or the acid content. 
of the stomach. What I am objecting to is a cus- 
iom that is out of date, and I hope that if we meet 
again 5 vears from now we shall be describing 
gastric acidity not only in volumetric terms but 
also in terms of pH. I still maintain that if it isa 
good thing to evaluate a factor in a semiquanti- 
tative way, it certainly can do no harm to evaluate 
it more quantitatively, 

Dr. Daniel Laszlo (VWonte fiore Hospital, New 
York): I should like to raise two questions: (1) 
Assuming that it is proven that the hydrochloric 
acid production. in the stomach is depressed sig- 
nificantly in patients suffering from gastric cancer, 
is there a causal relationship between both? (2) 
Dr. Benedict stated his impression that patients 
suffering from pernicious anemia develop both 
gastric and extragastric malignancies at a higher 
rate than do nonpernicious-anemia patients. 
Would this indicate, if confirmed, that these pa- 
tients, who lack the hematopoietic principle, lack 
some unknown antimalignancy factor as well? 

Chairman Ivy: Dr. Rigler, will you answer the 
questions / 

Dy. Righ we Is Dr. Benedict here? 

Chairman levy: Here is Dr. Benedict. 
me, 

Dr. Benedict: 1 haven't any answer. 
idea up asa remote possibility, I didn’t say this 
isa fact. I though that this is a cancer conference, 
and we are interested in gras ping at straws. IL 
do think, however, that tumors of the stomach 
are more common in gastric atrophy than in nor- 
mal gastric mucosa. 


Pardon 


I put that 


Dr, Rigler: I just wanted to add our impres- 
sions, since Dr. Comfort’s data (he certainly com- 
forted me a great deal, incidentally) seemed to 
indicate clearly that in a certain type of gastric 
cancer the achlorhydria precedes the development 
of the cancer. That is, of course, what we think 
is the case in pernicious anemia. Pernicious ane- 
mia being a disease which produces symptoms and 
is recognized readily, it is conceivable that we are 
recognizing the pernicious anemia and not recog- 
nizing the cancer which may already be present in 
some microscopic form and which is giving no 
manifestations that we can detect. That is con- 
ceivable, but the evidence seems to point in the 
other direction, so that we think the achlorhydria 
precedes both. 

I might say that in the autopsy studies that Dr. 
Kaplan and I did, we ran down one group of tu- 
mors other than carcinoma of the stomach to deter- 
mine the relationship to pernicious anemia, but 
we found no particular coincidence. We ran only 
one tumor group as a sort of control. 

I also want to add something about the question 
of early diagnosis. No one, of course, would dis- 
agree with Dr. Palmer that every patient with 
dyspepsia should have an X-ray examination of 
the stomach. That would be ideal and probably 
won't be achieved in our generation, but I think 
one should look at the figures from the Mayo 
Clinic where I am sure everybody with dyspepsia 
has X-ray examination of the stomach, or from 
our clinic, and see how many early cancers were 
discovered by that method. I am sure that from 
our experience both with the achlorhydrie group 
and with the pernicious-anemia group, we have to 
find cancer of the stomach before it produces dys- 
pepsia if we are going to make any real impact 
on the problem. 

In regard to Dr. Templeton’s pessimism on the 
problem of finding the lesion, I think that it is not 
entirely justified. Our own experience, in spite 
of a number of errors which we regret, has indi- 
cated that you can determine the presence of very 
small carcinomas. As a matter of fact, my expe- 
rience is quite different from his. We think we 
find the polypoid type of carcinoma very easily, 
and in that respect, therefore, achlorhydria, 
which is almost always present in the _ poly- 
poid type of carcinoma, would perhaps be di- 
agnosed earlier than would the infiltrating or ul- 
cerative type. Certainly in that group very small 
lesions can be determined by X-ray examination. 
I think that my own impression is clearly and 
very emphatically that fluoroscopic examination 
lone will not result in the detection of these le- 
sions; films have to be made, and care has to be 
taken in the examination of the films. I have the 
impression, in fact, that if we had to choose be- 
tween making a film examination of the stomach 
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and a fluoroscopic examination for the detection 
of small lesions. I should prefer the film examina- 
tion to do it. Obviously, the two methods com- 
bined are by far the best. 

Dr. Laszlo: 1 have evidence to believe that sup- 
pression of the HC] formation in the stomach is 
accompanied by suppression of a number of other 
lesser known partial functions of the gastric mu- 
cosa, some of which are of probably greater signifi- 
cance for the development of gastric cancers than 
Is the hydrochloric acid secretion itself. 

Dy. Ross Golde i] (Pre shy te rian Hospital, Ne w“w 
York City): Our ability to detect cancer of the 
stomach by X-ray methods depends upon two fac- 
tors: (1) The position of the growth in the stom- 
ach: and (2) the gross growth characteristics of 
the lesion. 

I went over 205 cases of proved carcinoma of the 
stomach and found that 75 percent of them appar- 
ently originated in the antrum below the incisura 
angularis: 20 percent of them originated between 
the incisura angularis and the level of the cardiac 
orifice; and only 5 percent of them were in the 
fundus above the level of the cardiac orifice. So 
we have at least 3 chances to 1 in our favor, as far 
as this first factor is concerned, as it is much easier 
to detect a growth in the lower than in the upper 
half of the stomach. 

Iam greatly indebted personally to Dr. Arthur 
Purdy Stout for his conception of the classification 
of carcinomas of the stomach. The microscopic 
character of the cells is of no importance in this 
problem. The gross growth characteristics, how- 
ever, are of profound importance, as implied by 
Dr. Rigler and Dr. Templeton. Dr. Stout divides 
these cancers into + groups: (1) The fungating 
type which grows into the lumen and produces a 
In the last 200 cases this group comprised 
only about 25 percent. (2) The spreading car- 
cinomas which extend along the wall and which he 
divides into 2 subgroups: (a) The superficial 
spreading, which grows along the mucous mem- 
brane and often, but not always. into the sub- 
mucosa but not into the muscle. This comprised 
14 percent of 200 cases; and (b) the linitis plastica 
type in which the growth extends through all coats 
of the stomach and which comprised 2.5 percent of 
200 cases. (3) Penetrating carcinoma which be- 
gins in the mucous membrane and quickly goes 
straight through to the serosa. These cancers 
invariably ulcerate. They comprised 25 percent. 
(4) Cancers which have developed so far that a 
classification from the standpoint of gross growth 
characteristics cannot be made. They comprised 
32.0 percent of the 200 cases. 

The superficial spreading carcinoma was first 
noted by Dr. Stout in the Department of Surgical 
Pathology at the Presbyterian Hospital in 1937. 
Since then, he has collected 28 cases, of which over 
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80 percent were ulcerated. Inasmuch as the su- 
perficial spreading and the penetrating cancers do 
not produce masses, the ulceration adds greatly to 
the ease of detection. Of the 28 cases, 7 developed 
around the margin of an existing open peptic ul- 
cer, and 8 developed in the mucous membrane cov- 
ering the scar of a healed peptic ulcer. 

Dy Irving Ariel (VA Hospital, Hines, Ill.): 
Concerning gastric acidity, + years ago in review- 
ing about 100 cases of gastric cancer in conjunction 
with Dr. Pack and studying various abnormalities, 
we found that a great many patients with gastric 
cancer had normal gastric acidity, and a few even 
had hyperacidity. As a result, utilizing gastric 
acidity as a diagnostic procedure had very grave 
limitations. Therefore, I should like to ask Dr. 
Comfort if he has studied patients with achlorhy- 
dria exclusive of those with carcinoma over a long 
period. Also, is anyone here willing to explain 
the presence of a great deal of acid, including 
hyperacidity, in patients with gastric cancer? The 
theme here seems to be to explain the gastric can 
cer developing upon a stomach that does not pro- 
duce acid, 

Dr, Comfort: We lave not completed a follow- 
up study of an unselected series of cases with gas- 
tric anacidity but plan to do so. 

Dr. Pach: TY should like to say a word of defense 
of New York City. if I may, because of the re- 
marks that Dr. Rigler and Dr. Wangensteen have 
made, These pessimistic figures that I presented 
were about 8 years old, and they have been im- 
proved upon. As TI said, in a gastric service at the 
Memorial Hospital, the resectability has increased 
so that at the present time it is 40 percent of those 
patients applying to the hospital. It is not 40 
percent of those finding their way to gastric serv- 
ice, but 40 percent of those who crawl through the 
doors of the hospital, however they are brought. 

Of course in New York City with the number 
of people to draw from and the proximity of Me- 
morial Hospital to the East Side, and all these 
other districts, any patient with gastric cancer, 
who can be brought there no matter how sick he 
is, once entering the doors of the hospital and 
being registered, is included in this figure. We 
shall never be able to approach the figures of the 
Mayo Clinic, Dr. Berkson, as you know, because 
after all you draw from the entire world, and 
people have to be well enough to get to Rochester. 

Regarding Dr. Wangensteen’s figures, I visited 
his clinic several times; and of course every time 
I hear him speak and see his work, I am stimulated 
by his great courage and by his extraordinary 
ability. But no matter how heroic or how hercu- 
lean our efforts in trying to resect gastric cancers. 
I don’t believe we shall ever approach a figure of 
90 percent, such as you have done, in patients sub- 
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jected to laparotomy. I wonder how you can limit 
exclusion to as low a figure as 10 percent. 

Nor do I believe we shall ever be able to approach 
a resectability of 85 percent of the patients ad- 
mitted to the hospital; and I am quite sure that at 
no place in the world today is there any other clinic 
that can present as good figures. I believe your 
figures are accurate as they come to you, but isn’t 
there some way in which those patients are 
screened before they come to your service? Does 
that represent the percentage of patients with gas- 
tric cancer as they come from their homes, or from 
off the street, to apply to the admitting office for 
diagnostic service in your hospital? If that is 
true, I think you have reached the very peak of 
prohiciency in early diagnosis, and I congratulate 


you. I believe you are as nearly correct as is pos- 
sible. LI agree to that. 


Figures from St. John’s work were presented 
today, that in a survey of some 2.500 consecutive 
persons who did not have symptoms referable to 
the stomach, 3 or so were found who did have 
gastric cancer. That doesn’t seem to me to offer 
much promise to extend the scope of surgery. 
There are many surgical clinics in the United 
States today in which the surgeons are content to 
do gastrectomy. but they are denied the oppor- 
tunity. If we take a comparable group of 2.500 
patients with gastric cancer, and a number of pa- 
tients of those in whom total gastrectomy or trans- 
thoracic gastrectomy can be done, it will mean that 
150 patients will have an opportunity to be cured 
by extending the scope of surgery, as compared 
with 3 patients in whom we try to establish X-ray 
diagnosis in the absence of symptoms. Both should 
be done. 

Dr. Wangensteen: May I ask Dr. State, who is 
familiar with details of the cases that come to 
the hospital, to answer Dr. Pack ? 

Dr, State: The figure of resectability was based 
ipon the number of patients who were seen in 
the out-patient clinic and in whom a diagnosis 
of carcinoma of the stomach was made: that figure 
includes patients who were not only admitted but 
also had a diagnosis of carcinoma of the stomach 
made in the out-patient clinic. 

Dr. Berkson: 1 want to say that in the early 
part of this meeting I was somewhat. distressed 
by the fact that there was considerable dispute 
about genetics. I want it clearly understood that 
it Is statistics that. has the prerogative of being 
the disputatious subject! Now that everyone is 
beginning to cast doubt on everyone else’s statis- 
ties I feel at home again. Dr, Pack has said a 
word on behalf of New York City. I should like 
‘0 say something on its behalf too. Statistics are 
vollected erroneously and are interpreted falsely. 
But when we say this, we are not talking about 
Dr. Pack’s statistics. Dr. Pack’s data are compiled 
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with extraordinary care and are extraordinarily 
critically analyzed, much as it pains me to have 
to ackowledge this for a mere surgeon. But 
whether the data are from Rochester (Minn.) or 
New York City, they merely furnish a base line 
for investigation. As Dr. Pack has said, we are 
dealing in clinical material with selected popula- 
tions, and quick generalizations regarding the gen- 
‘ral cancer population cannot be drawn. I do not 
mean that clinic statistics are valueless, far from 
it. While I am on my feet, I should like to put 
ina plug for the expenditure of some of the avail- 
able funds to set up standard procedures for and 
the acquisition of properly calculated survival 
rates of cancer patients in the large cancer clinics 
of the country. If we could get definitive hospital 
mortality and survivorship figures for the whole 
country, it would be a capital contribution to the 
cancer-study program. It really would not be 
hard to do if set up properly. If vou wish to 
know how to do it, you don’t have to come to 
Rochester, you can go to Dr. Pack in New York 
City. 

Dr. Wangensteen: T should like to say one other 
thing. and I should like to use the blackboard. Dr. 
Pack stated that he and Livingston had found in 
their survey of the world’s literature that 98 per- 
cent of patients reporting to hospitals with gastric 
cancer died within 5 years. That is a very dis- 
couraging prospect. Yet in the Mayo clinic fig- 
ures, the best reported in the United States to date, 
Dr. Berkson (1942) stated that 94 percent of pa- 
tients coming to the Mayo Clinic for gastric cancer 
had died of their cancer within 5 years. The best 
figure for ultimate recovery, known to me, in the 
world’s literature is the report by Weese (1940) 
from the Tuebingen Surgical Clinic. After 5 
years, 92 percent of patients coming because of 
gastric cancer were dead. Whereas there appears 
to be a 400-percent difference between 2- and 8-per- 
cent survivals, the actual disparity is more real 
as suggested in the smaller difference between 92- 
and 98-percent mortality. 

Dr. Pack and his associate, Dr. Livingston, de- 
serye the greatest commendation in giving us an 
excellent prototype for the best kind of factual 
monograph, which proves helpful in analyzing the 
accomplishment in this field. This book deserves 
the compliment of imitation, the sincerest kind of 
praise. Those of you who are unfamiliar with 
Livingston and Pack’s book, Carcinoma of the 
Stomach, would do well to read it. 

Dr. Hollander: May Vask, Dr. Berkson, whether 
the difference between 2, 6, and 8 percent simply 
arises from the sampling error ¢ 

Dy, Berkson: (Wt is a very small quantity. 

Chairman Ivy: There is one point that I should 
like to direct to the attention of those who have 
been interested in the question of the relation of 
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pernicious anemia to gastric cancer. As I am 
familiar with that literature, there is a higher de- 
eree of correlation between the concomitant oc- 
currence of pernicious anemia and gastric carci- 
noma than that of any other disease with gastric 
carcinoma. There is evidence that there is a he- 
reditary trend in pernicious anemia. We fre- 
quently assume that such is the case in gastric can- 
cer. We know that the iso-agglutinins of the 
blood groups are inherited: we know that the iso- 
agglutinins of the blood groups are concentrated 
in the gastric mucus and that they probably come 
from the “neck” cells. The neck cells are the cells 
that are most likely concerned in the formation 
of gastric carcinoma. Hence, it would be of in- 
terest for those who are interested in this question 
to study the blood groups of their patients in rela- 
tion to the presence or absence of cancer. ( Pause.) 
Is there any other discussion? If not, we stand 
adjourned, 
The meeting recessed at 5 o'clock. 


FRIDAY MORNING SESSION 
DECEMBER 6, 1946 


The meeting convened at 9:30 a. m., Dr. R. R. 
Spencer, Chief, National Cancer Institute, presid- 
ing. 

Chairman S pe neer? The conference will please 
come to order. ‘The first item on the program this 
morning is a discussion of a comprehensive outline 
of attack on gastric cancer by Dr. Andrew C. Ivy, 
vice president of the University of Illinois. Dr. 
Ivy. 

Dy. levy: The Committee on Gastric Cancer, of 
the National Advisory Cancer Council, met this 
fall to consider the question of an over-all attack 
on the problem of gastric cancer. It was felt that 
this is important because so many people die of 
gastric cancer, and at the present time there seems 
to be a great deal of negativism relative to the 
possibility of success in decreasing the death rate 
from cancer of the stomach. There also seems to 
be a question regarding the advisability of carry- 
ing on a detection program for cancer of the 
stomach. And relatively little research is being 
specifically directed to the subject of gastric 
cancer. 

I believe that a discussion of the general aspects 
of a large problem by a large number of individ- 
uals is very much worth while. As a general rule, 
when a scientist is confronted with a problem, he 
first attempts to analyze it in order to find out the 
most advisable experimental approaches. I be- 
lieve that such a procedure is applicable to the 
gastric-cancer problem. 

Drs. Barrett and Helen Dyer, of the National 
Cancer Institute, were asked by the committee on 
cancer to review the literature, to study the prob- 


lem, and to analyze it insofar as the various ave- questic 
nues of attack are concerned. This effort will be olyting 
published by Dr. Barrett later [Jour. Nat. Cancer ¢centrat 
Inst. 7: 127-157, 1947]. What I wish to do is to cerned 
present various aspects of the attack on the prob- jt js 
lem for your consideration and discussion. There pernic 
is need to know more about the chemistry or metab- positio 
olism of the cells of the gastric mucosa; this that th 
requires little emphasis among biologists. be prec 
One of the first needs, I believe, is a registry A fe 
for gastric cancer or for cancer of all types. The to the | 
State of Connecticut has gone a long way in de- ject is 
veloping a registry. This need for an over-all dence | 
attack on gastrie cancer should be emphasized! The ai 
The need was pointed out at the Conference or Census 
Gastric Cancer in 1940, and I believe that it de surance 
serves reiteration and emphasis at this time witli jn 2.2 
the hope that either the Federal Government oi*female: 
the various State governments—I believe the lat- definite 
ter would be best—will establish or assist in the more f 
establishment of such a registry in each State. — groups. 
Second is the question of education: First, edus ach oce 
cation of the profession. I believe that the most gall bla 
important point that should be impressed on the female. 
profession is the fact that gastric cancer is ndinciden 
longer a hopeless condition. The marked im the fem 
provement that has occurred in attaining 5- andtry to . 
10-year cures, I believe, demonstrates without any ference. 
question of doubt that gastric cancer does notanacidi 
present a hopeless condition. We should get that A{¢ y¢ 
idea across to the general profession, because, ac-eoncery 
cording to pathologists, 20 percent of the personspey of 
that die with gastric cancer have a lesion which 1s field, by 
confined to the stomach and adjacent Ivmplithis oce 
glands. The | 
In regard to nonprofessional education in rela atrophi 
tion to gastric cancer, the question arises, What perime 
should we tell the public? Should we tell peopléther att 
that they should only come in for detection of gastritis 
possible cancer of the stomach after they have themyeh to 
symptoms of dyspepsia’ Or should we tell then 
to come in for X-ray examination before they oy, mon 
develop the symptoms of dyspepsia, and, if 01 apparen 
how frequently should we tell them to come‘ Is oct siti 
a gast ric-cancer-detection program worth the cost! ~ . m 
Those are very practical questions, and we shoul *** folk 
have some generally established answer to then tion, I b 
before we can, with any degree of assurance 0! consider 
our part, educate the public. rats in t 
A third problem pertains to the heredity of gas be prod 
tric cancer. The number one solution, in my opin Susceptil 
ion, is to improve the collection of data on th{taken. 
question by setting up cancer registries in ow} With chi 
States. should 1 
Yesterday I mentioned a second point in rel} renderec 
tion to the heredity of gastric cancer which 4 correlati 
worthy of investigation at this time. Is the 0} ings, 
currence of cancer of the stomach in any way} A sixt 
lated to blood groups or Rh negativeness/ Thifof gastr 


presente 
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Vve- question is based on several facts, namely, that ag- 
be glutinogen A and B in the red blood cells is con- 
cer centrated in gastric mucus, that heredity is con- 
sto cerned in the determination of blood groups, that 
‘ob- it is possible that premature achlorhydria and 
lere pernicious anemia are hereditary, that the predis- 
ab- position to cancer of the stomach is hereditary, and 
this that the patient with pernicious anemia seems to 
be predisposed to gast ric cancer. 
stry A fourth problem is the relation of hormones 
Phe to the problem of gastric cancer. When this sub- 
de- ject is mentioned, the difference in the sex inci- 
r-all dence of cancer of the stomach comes to mind. 
zed The autopsy statistics from the Bureau of the 
> of Census and also from the Metropolitan Life In- 
de? surance Co. show that cancer of the stomach occurs 
With in 2.2 percent of the males, and 1.5 percent of the 
it ofemales. In other words, there appears to be a 


lat- definite tendency for cancer of the stomach to be , 


| the more frequent in males. And that is true of all age 
groups, or all decades in which cancer of the stom- 
edu+ach occurs. On the other hand, carcinoma of the 
most gall bladder and liver has a higher incidence in the 
i théfemale. That is related, perhaps. to the higher 
Ss ndineidence of cholecystopathy and gall stones in 
im the female. We should have available and should 
andtry to obtain information that explains this dif- 
anyference. The question is related to premature 
notanacidity, which is more frequent in females. 
that As regards the hormones which are specifically 
*. 4 concerned with gastric activities, there are a num- 
rsonsber of problems worthy of investigation in that 
ich i$ field, but I do not believe they deserve emphasis on 
‘Mpithis oceasion. 
The fifth problem pertains to the relation of 
relatrophic gastritis to gastric cancer. From an ex- 
What perimental point of view, it is believed that fur- 
eoplé ther attempts should be made to produce atrophic 
Mm Ol eastritis. Dr. Hollander’s work should contribute 
re themuch to this problem. In addition, Dr. Lushbaugh 
then’ presented to us yesterday morning his observations 
_ they on monkeys, in which the feeding of a shale oil 
. ‘T)apparently caused the production of hypertrophic 
“cost /228tritis, which, in one instance, as I recall now, 
houl Was followed by atrophic gastritis. In this connec- 
then) ton. I believe it would be definitely worth while to 
ce of Consider the advisability of breeding monkeys or 
rats in this direction. If an atrophic gastritis can 
f gas} be produced in one animal, an attempt to breed ina 
opin: suscept ibility toat rophic gast ritis should be under- 
m thdtaken. In the clinic, it is my opinion that patients 
n ow} With chronic atrophic gastritis, diffuse or patchy, 
should be followed, and that facilities should be 
) reli rendered available for following such cases and 
ich correlating the microscopic and gast roscopic find- 
he oc} ings, ‘ 
ay tl) A sixth problem pertains to the concomitance 
Thi} of gastric cancer, and I believe that the study 





of this problem should be continued along with 
heredity studies. 

A seventh problem pertains to the relation of 
premature achlorhydria to gastric cancer. If the 
larger clinics cannot provide the answer to this 
problem, recourse to a registry will be necessary, 
provided it becomes that important. 

The eighth item on my list is a study of gastric 
polyps. A study of this type was presented to us 
vesterday from the clinic at the University of 
Minnesota. Since polyps do occur in dogs and 
perhaps other laboratory animals, one might con- 
sider the advisability of the inbreeding of a strain 
of animals with gastric polyps, with the idea that 
the polyps might undergo carcinomatous degen- 
eration, as is generally considered to be true in 
the case of the human colon. 

The ninth question pertains to the relation of 
gastric ulcer to gastric cancer. There is plenty of 
room here for an experimental study. It is pos- 
sible to make acute ulcers in the glandular stomach 
of the rat and to feed carcinogens. Unfortunately, 
acute ulcers made in the glandular stomach of the 
rat heal rapidly, within 5, 10, or 12 days, even 
when they are rather large. This means that the 
carcinogen would have only a brief time to act on 
the proliferating fibroblasts and neck cells in the 
base and margins of the ulcer. The rabbit and 
dog are very resistant to carcinogens, but a chronic 
gastric ulcer can be produced in them. If we had 
a very potent carcinogen, we might cause a cancer 
to form in a gastric ulcer. 

From the clinical aspect of this problem, I be- 
lieve more emphasis should be placed on the possi- 
bility that a gastric ulcer may bea malignant ulcer. 
The rate of healing under strict medical manage- 
ment with frequent X-ray examination should be 
studied more carefully than in the past. We 
should try to find some way to improve the present 
diagnostic methods for differentiating between a 
benign and a malignant gastric ulcer. At the 
present time, when one considers that question, a 
solution looks hopeless; but we should not ap- 
proach the problem in that spirit, because, if we 
lo, we shall never solve it. 

The tenth problem I have on my list is the rela- 
tion of duodenal ulcer to carcinoma of the stom- 
ach. The clinical literature claims that it is very 
rare for a patient with a history of duodenal ulcer 
to develop a gastric cancer. I have looked care- 
fully to find some data supporting that clinical im- 
pression and have been unable to find any. I 
believe that we should collect some data on the 
subject to ascertain whether it is a fact. If, for 
example, as some maintain, achlorhydria or pre- 
mature achlorhydria is the sign of a precursor 
group and occurs in about 10 percent of our popu- 
lation, and cancer tends to occur in that group; 
and if, on the other hand, hyperchlorhydria and 
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duodenal ulcer are found in 10 percent of the pop- 
ulation, and hyperchlorhydria represents a pre- 
cursor group for duodenal ulcer but not cancer, 
then, if that is true, we shall have an important 
biologic phe homenon of etiologic signific ance. 

An eleventh suggestion is to consider the advis- 
ability of making surveys to find areas of high 
incidence. If we could find certain areas in whic h 
the incidence of carcinoma of the stomach is strik- 
ingly high, we could study the people in those areas 
to attempt to find the causes. 

A twelfth item pertains to the relation of diet 
to cancer of the stomach. As you know, 
able has been written on this subject. 
the relation of diet to gastric cancer, there are no 
convineing results in the literature. Dietary ir- 
ritants are frequently mentioned as a_ possible 

cause. The only e xper imental evidence on this 

ay with which I am familiar is that provided 
by Dr. Rotfo, of Buenos Aires. He re ported that 
if he fed his particular strain of rats cooked fat 
or heated fat that had been exposed to ultraviolet 
light. they would develop cancer of the stomach. 
he ev idle nce he pub lis hed 1 Is not so conv ine ing as 
one would like, I hs on the other hand it is possible 
that Dr. Roffo has a strain of rats that may be 
susceptible to some agent produced by heating fat. 
On the latter hypothesis I have been able through 
Dr. Roffo and Dr. Tanturi to obtain some of the 
Roffo strain of rats. and we shall treat the rats as 
directed by Dr. Roffo. 

The thirteenth problem on my list is to find a 
consistent method for the production of cancer of 
the stomach. At the present time it appears that 
cancer of the stomach has been produced experi- 
mentally in two different ways: M1) By injection 
of carcinogenic hydrocarbons into the gastric 
mucosa of the rat; and (2) by the breeding ex xperi- 
ments of Dr. Strong. The first method is not 
sufficiently consistent to serve as a worthy experi- 
mental tool, and the latter does not yield a sufli- 
ciently stable tool to use at present. When a 
satisfactory method is available for consistently 
producing gastric cancer in the rat, we shall then 
be able to assay substances for their inhibitory 
value. This would greatly facilitate the study of 
gastric cancer. 


consider- 
As regards 


Item fourteen on my list is the question, Is it 
possible that gastrie cancer may be caused by the 
action of bile on the gastric mucosa’ This ques- 
tion arises because a number of the carcinogens are 
chemically related to cholic acid, and because bile 
iffects the viscosity of gastric mucus and the 
permeability of the pyloric mucosa to various dyes. 
For example, bilirubin does not stain the pyloric 
mucosa except when in solution in bile. When bile 
is drained into the stomach of man and animals, 
gastric cancer does not occur. However, no long- 
term observations on this point have been made. 
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I have left to the last the question whether it is 
worth while to undertake a detection program for 
cancer of the stomach. At present, in most detec- 
tion clinics, detection is directed principally to the 
superficial cancers, cancer of the vagina, the cervix, 
the breast, the skin, the lip. and the mouth. The 
stomach is usually not examined unless the patient 
has symptoms of dyspepsia. 

I have placed some data on the blackboard to 
indicate what might be accomplished by an ex- 
tensive program for the detection of gastric cancer. 
About one-third of our population today is above 
10 vears of age. which means that there are in our 
country today approximately 47 million people 
above 40 vears of age. Ninety percent of the cases 
of cancer of the stomach are in persons above 40, 
Patients with a carcinoma of the stomach live on 
the average about 1 vear after onset of the symp- 
toms. Since 40,000 die every year, there must be 
approximately 80,000 cases of cancer of the 
stomach in our country at present. 

If we divide 80,000 into 47,000,000, and if we 

make a survey on the basis of this incidence of 
cancer of the stomach, we shall find 1 cancer in 
every 588 persons over 40. If we use the figure 
10,000, then we shall find 1 cancer in every 1.175 
” a over 40. 

. John, Swenson, and Harvey found 3 malig- 
nancies in examining approximately 2400 persons. 
They found 1 cancer in every S00 persons above 
the age of 50. On this basis the probable range of 
these considerations lies somewhere between 1 in 
600 and 1 in 1,000 in persons above 40 years of age. 

If you take some data supplied by Drs. Pack 
and Livingston and by Drs. Walter, and Gray. 
and Berkson, and by pathologists, 20 percent of 
the people who die of cancer of the stomach die 
with the cancer confined to the stomach or adja- 
cent nodes. And in the hands of some surgeons. 
20 percent of the unselected resectable cases yield 
\- to 10-vear cures. 

Now if we take one-fourth of 40,000, we have 
10,000 new resectable cases developing each year. 
If we can obtain 20 percent 5- to 10-year cures by 
our present methods, the methods that have been 
employed during the last 10 or 12 years, then out 
of this group of 10,000 new cases we shall obtain 
2,000 5- to 10-year cures. There is reason to believe 
that that 20 percent can be raised to 25 percent. 
and some would urge up to at least 30 percent. 
If by conducting a general detection program we 
could get these cases earlier so as to increase the 
percentage in the 20-percent group, in which the 

cancer is still confined to the stomach or regional 
Jymph glands, by 100 percent, then we should 
increase the 5-vear survivals to 4.000 or 5,000, of 
we should be able to get 5- to 10-year ctires i 
one-half of the new cases that are now developing 
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As I have studied this problem, I believe that 
it is definitely worth while to perform studies 
which will give us evidence on this question of 
whether or not we should carry out on a large 
scale a detection program for cancer of the 
stomach. 

Here is a question for which I have been unable 
to find an answer: In what percentage of the 
gastric-cancer cases that are resectable or not re- 
sectable does the cancer show up on an anterior- 
posterior film? Obviously, all those patients that 
would presumably come in to be examined for 
cancer of the stomach could not be fluoroscoped, 
but an anterior-posterior film could be made. How 
many more would we add to this list if we made 
a lateral and an oblique film, or if we made an 
anterior-posterior film and two oblique films? In 
other words, if we are going to have a large group 
of people report for films of their stomachs, should 
we make just one film, anterior-posterior, or should 
we make two or three films 

This is still another question : Should we be 
satisfied with the methods that we have at present 4 
Should we not study serologic methods? Should 
we not direct attention in research to some rapid 
method for detecting cancer of the stomach similar 
to that which has been developed for detecting TB 
of the lungs, by the use of the 16-mm. film, or some 
other improvement of X-ray technique? In this 
connection, we must remember that some radiolo- 
gists were against the so-called rapid method of 
detecting TB of the lungs, and we must keep in 
mind the fact that there is going to be some objec- 
tion to using any rapid method to detect cancer of 
the stomach. The historically literate person will 
not take “no” for an answer. There are going to 
be some errors, as indicated yesterday, and as 
indicated in all the literature on this subject. 
Even with the most experienced roentgenologist 
using the best method, there is an error inherent in 
the diagnosis of cancer of the stomach, either 
early or late. Some figures show that the accu- 
racy is only 75 percent. I was discussing this 
matter with someone yesterday, Dr. Pack I believe, 
who said that their accuracy is around 92 percent. 
That ineludes all sorts of gastric cancers and not 
only early cancers. Of course I think that it 
should be made clear that no detection program 
for anything can guarantee 100-percent accuracy. 

Ishould like to know the consensus of this group 
regarding whether it is worth while to encourage 
studies to discover a method for improving the 
detection or the finding of gastric cancer. 

I thank you. 

Chairman Spencer: T am sure everyone here is 
grateful to Dr. Ivy for this very comprehensive 
outline of a possible attack on the cancer problem. 

Che discussion will be led by Dr. P. R. Peacock, of 
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the Glasgow Royal Cancer Hospital. Dr. 
cock. 

Dr. Peacock: Dr, Spencer, Ladies, and Gentle- 
men: This discussion, so far as I am concerned, is 
concerned with the experimental side much more 
than the clinical, because I am an experimental 
pathologist. The figures we listened to in yester- 
day’s session presented, I think, rather a gloomy 
picture of the prospects of survival of a patient 
with even symptomless, early detected, gastric 
cancer. Although Dr. Ivy this morning has 
brightened the picture somewhat by presenting 
the probabilities or possibilities of improving the 
survival rate up to, say, 50 percent, even so under 
the very best conditions we are left with a picture 
which is very far from satisfactory. 

Cancer of the stomach is the principal danger 
from cancer to the residents of the Temperate 
Zones of the world. 

I think that we ought to consider that man is 
an experimental animal in a big way. He has an 
extraordinary tendency to experiment on himself, 
which is not shared by other animals. He has a 
tendency to develop habits which are far removed 
from what one can call natural habits. Statistics 
have to be considered to some extent as a replace- 
ment for deliberate experiment on man. 

As a background for what I want to say, I 
should like to project quickly a few slides, some of 
which [am afraid cover somewhat the ground that 
Dr. Ivy has already covered. Could I have the 
first few slides in rapid succession? (Slides. ) 

These were taken from figures of Cramer, which 
he published a long time ago, relating cancer of 
the stomach and bowel in Holland with the same 
two diseases in England and Wales. Cancer of 
the stomach in Holland represents about half the 
cancer mortality, and in England and Wales about 
a quarter. There doesn’t seem to me to be any 
strong reason for supposing that the genetic con- 
stitution of the Dutch people is so very different 
from that of the British, that such a difference 
could be accounted for in terms of genetics or 
hereditary predisposition. 

In England Stevenson in 1921 analyzed the 
Registrar General's returns for cancer (slide) ac- 
cording to certain sites which he called exposed 
sites and others which he considered closed sites. 
The exposed sites included the upper respiratory 
tract and the upper alimentary canal, and there is 
a histogram in the upper and lower parts of this 
chart which is subdivided according to economic 
groups. He considered the population in five eco- 
nomic groups, the first being the best off and the 
fifth being the worst off. There seems to be no 
special reason why the people in the lowest eco- 
nomic group should have a hereditary disposition 
not shared by the people in the group best off, and 
it looks from this kind of observation as though 
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there were a real increased risk on the part of 
people in the lowest economic group in relation to 
cancer of the upper alimentary canal, which ae- 
counts for that high figure in the total exposed 
sites. That risk is not being shared by the people 
in the first two economic groups. These people are 
avoiding something which is causing cancer of the 
stomach in the group worst off economically. 
There is, therefore, I think, prima facie evidence 
for a part played by extrinsic factors over and 
above any part that may be played, and undoubt- 
edly, as was shown yesterday, is played by such 
inherent tendencies as pernicious anemia and ab- 
normal functional activities of the stomach in this 
dlisease. 

This figure (slide) is really a small repetition of 
what Dr. Ivy has just shown, taken again from 
Cramer, in 1936 showing the relative distribution 
of the population below and over 65 years of age 
and the cancer mortality in the two groups. You 
can see that over 65 we have about a tenth of our 
population, as apparently you have, and yet there 
is about the same incidence of cancer in the over- 
65 as in the under-65 group. 

That points, I think, to a thing we would expect 
if we were dealing with extrinsic factors causing 
cancer, and that is a long latent period. From 
what we know about chemical carcinogenesis in 
animals, we believe that a long latent period rep- 
resenting perhaps a third of the life of the animal 
is likely to be taken up by a period during which 
the particular tissue Is exposed to the risk, and 
only after that long latent period is the result 
visible in what we calleancer. Statistical evidence, 
I think, also points to the probable presence of 
extrinsic factors conducive to human cancer. 

It is extraordinary that cancer of the stomach 
is so common in man and so rare in animals. You 
may say at once that animals rarely have an op- 
portunity to live out their lives to the full extent 
that human beings do, but in this part of the world 
the top lot of figures (slide) should be fairly well 
known. Slye’s collection of mice, which were al- 
lowed to live out their lives, showed only a very 
small proportion that had developed cancer of 
the stomach. I think Dr. McPeak raised the figure, 
but I think she included only something like 10 
or 15 cancers of the stomach in some 140,000 mice 
allowed to live out their lives, and I think 3 of 
these were adenocarcinomas. 

I collected some few figures from South Africa. 
A special number of the Onderstepoort Journal 
was devoted to tumors in animals kept in zoologi- 
cal gardens where presumably they were allowed 
to live rather civilized and protected lives; there 
was only 1 adenocarcinoma of the stomach in the 
whole series, and that was in a horse—1 out of 
119—and the bovines, ovines, goats, cavies, and 
birds had none. There was just 1 gastric adeno- 
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carcinoma in post mortems on 30 dags that died 
with tumors in Ruddick and Willis’s series. 

No doubt these figures could be elaborated, but 
they are enough to show that there seems to be 
reason to think that cancer of the stomach is not 
at all a common risk in animals, whereas cancer 
of other sites is quite common. 

I think that one must seriously consider how 
extrinsic carcinogens may reach and act upon the 
human stomach. These figures, collected by 
Stewart. of Leeds, from post-mortem examinations 
of 263 ulcer cases, 17 ulcer cancers, and $4 primary 
cancers, show pretty clearly that there was a dif- 
ferent site distribution in cancer and in ulcer, 
which I think is in agreement with generally sup- 
ported views, and I have tried to illustrate that in 
a line drawing (slide). This is supposed to be a 
line drawing of the stomach, and the pyloric an- 
trum is here, the danger area as far as cancer is 
concerned, whereas the ulcer area is higher up 
along the lesser curvature, and of course there is 
some overlap. But this pylorie-antrum area 
seems to be the site of most interest from the point 
of view of human gastric cancer. 

Taking this area in a little more detail (slide), 
I have indulged in a little fancy here, by suggest- 
ing how extrinsic factors might come to act on 
this mucosa. The most obvious route is in food 
or drink, swallowed material of some kind, and the 
pyloric end of the stomach of course is in contact 
with food for a longer period than is the rest of 
the stomach. That has to borne in mind. But I 
think that it is also worth considering the question 
of a retrograde action of possible substances ex- 
creted in the bile, regurgitating through the py- 
lorus and so meeting the mucosa just inside the 
pylorus and in the pyloric antrum. Physical fae- 
tors might tend to concentrate any such effect in 
that pyloric region. 

Now is there any justification for postulating 
such retrograde attack by carcinogens? I think 
there is a certain amount of reason to look for such 
an effect, although I don’t think there is any posi- 
tive evidence for the existence of such carcinogens 
at present, unless it be the demonstration, first by 
Schabad in Russia, and confirmed by Des Ligneris 
and by Hieger in South Africa and England, re 
spectively, and later work by Steiner and others. 
that the liver of human beings sometimes, perhaps 
fairly often, contains a substance which can be 
shown to be carcinogenic by a subcutaneous-test 
injection into mice. 

You may say that a subcutaneous injection inte 
mice is a very different procedure and involves 
different factors from a direct action on the ston- 
ach. But from what we know of carcinogens, il 
isn’t a very remote possibility. We know from the 
work of the London Hospital group that man) 
chemical substances of the hydrocarbon type caus 
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cancer when painted on the surface, sarcoma when 
injected subcutaneously; and one of these same 
substances, methylcholanthrene, can cause adeno- 
carcinoma of the stomach when it is injected into 
the wall in such a way that it is in contact with 
the mucosa, as shown by Stewart and Lorenz. 
So that when we have a train of evidence showing 
that carcinogens can be carcinogenic for many dif- 
ferent tissues, a subcutaneous inoculation test may 
be of some value, as in detecting carcinogenic liver 
extracts. I have not succeeded in demonstrating 
any carcinogens in some 50 samples of human bile 
collected post mortem, but I do not think that 
such a test can be regarded as in any way con- 
clusive. There is also the point that bile is an ex- 
cellent solvent for some of the known carcinogens 
and that when we inject such hydrocarbons delib- 
erately into the blood stream of animals, they are 
sometimes excreted in the bile. not only as the par- 
ent hydrocarbon but also in the form of hydroxy 
compounds. 

Now if such substances should reach the human 
being’s stomach, they might reach the pyloric 
antrum by both routes, directly through the food 
and subsequently after absorption and excretion in 
the bile by retrograde action. I only suggest that, 
because, after all, the purpose of this conference 
is to look into the future as well as into the past, 
and that might be a mechanism of some interest 
in the investigation of factors predisposing to can- 
cer in the pyloric part of the stomach. 

We ought also, I think, to consider that cancer 
is a cellular disease. It is most noticeable as a 
disease of a man or a woman, but it is a disease of 
the cells primarily, and it begins as a local disease 
predisposed to, no doubt, by bigger factors, such 
as pernicious anemia in this case. But it is a 
matter of some interest that even in the person who 
does develop cancer of the stomach only a few of 
these gastric cells undergo the malignant change. 
The great majority of them do not, although pre- 
sumably they are exposed to the same risk. 

Looking into the possible food factors, we re- 
peated some of Roffo’s work. and that work. 
coupled with the earlier work of Kennaway on the 
pyrolysis of organic substances, seems to give some 
prima facie case for thinking that heated food- 
stuffs, organic material of any kind heated to 350° 
or thereabouts might yield carcinogens. A tem- 
perature of 550° C. is about the temperature at 
which known hydrocarbons can be sublimed. 

We tried, therefore, with common sources of fat, 
cottonseed oil, for example, to see if we could 
demonstrate any carcinogens. Dr. Beck has done 
a great deal of this work, and he showed by sub- 
cutaneous injections into mice that cottonseed oil 
heated to 350° for 1 hour yielded a carcinogen 
that would cause sarcoma upon subcutaneous in- 
jection of mice. Extracts of the same substance 
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when painted on the skin induced a papilloma. 
Cholesterol, which also has been incriminated, was 
heated under similar conditions and again yielded 
a substance that would cause sarcoma in the sub- 
cutaneous tissues. The number of animals was 
small, but it has formed only a part of a program 
of a great many injections of a great many other 
substances, which were all negative, and I think 
that they should be regarded as positive evidence. 

We then turned to feeding experiments and fed 
mice and rats emulsions in the drinking water sus- 
pended by means of the addition of soap solution. 
the suspensions containing 1 percent of cottonseed 
oil heated to 350° C. The rats and mice main- 
tained on this diet, which was in other respects 
normal and adequate, for as long as they would 
live, yielded some results of interest. There were 
three groups. The first received heated cotton- 
seed oil alone; the second received heated cotton 
seed oil plus 0.1 percent croton oil, which has been 
shown to have a procarcinogenic effect ; and a third 
group received croton oil alone added to the diet. 

Unfortunately, not many survived for long pe- 
riods; but in the first group that received heated 
fat alone, an animal died at the six hundred thirty- 
first day with a palpable mass in the upper ab- 
domen which I optimistically thought might be a 


tumor of the stomach and which proved to be a 
tumor of the liver, but it had a branching papil- 
loma in the forestomach of the type that we get 
when we feed the known carcinogenic methylchol- 
anthrene. 

In the second group two of six survivors had tu- 
mors of the stomach. The first died with what I 
think was an undoubted carcinoma of the stomach, 
which I should like to show you (slide). I had 
forgotten this slide. This is just an example of 
some of the things that human beings do to their 
stomachs, and that animals don’t do ordinarily. 
I think that all these things ought to be considered 
seriously. 

This is not a very good colored picture (slide). 
This is a cross section of the stomach of a mouse. 
There is a large, obvious, tumor mass, involving a 
greater part of the circumference of the stomach 
and penetrating the wall. 

This is the glandular portion of the stomach 
(slide), and these are normal glands; and here is, 
I think, undoubtedly an epidermoid carcinoma. 
This part up here is a mass of malignant tumor 
whose classification presented considerable diffi- 
culty. I interpreted it as an epidermoid car- 
cinoma that had undergone central degeneration ; 
and yesterday afternoon when Dr. Warren looked 
at the sections, he agreed with that diagnosis. 
The question that arises is whether this tumor 
arose only in the forestomach, the site where 
tumors are commonly induced with carcinogens in 
mice, or whether it also arose in the glandular part. 
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I think there is some evidence for believing that it 
arose at both sites. 

This is a higher powered view of this same area, 
and there are a number of mitotic figures in this 
section. This, I think, is unquestionably malig- 
nant. These are normal glands along the side. 

Well I mustn't take too long. I probably have 
taken too long already. But this is the sort of 
experimental work that seems to me to be worth 
pursuing. I don’t say that this proves that heated 
fats are carcinogenic, but I think it makes out a 
prima facie case against any organic substances 
heated to 350° or more, as a possible source of 
carcinogen, and I believe that all the sources of 
organic matter heated to that temperature, to 
which we subject our stomachs, ought to be made 
the subject of intensive study. 

Just one last word on the question of how valu- 
able is evidence on the absence of known carcino- 
gens from substances like heated fat. IT asked Dr. 
Kirby to examine samples of heated fats to see if he 
could find any evidence at all, spectroscopic or 
other physical evidence, of the presence of any 
known carcinogen, and he assured me that there 
was no trace of any known carcinogen. 

I then went into the question of how many 
molecules of carcinogens are necessary before you 
can detect them. The smallest quantity of any 
carcinogen on record as having caused a tumor, I 
think, was 0.4 y, 0.4 of a thousandth of a milli- 
gram, which caused sarcoma in subcutaneous tis- 
sue of a mouse, reported by Shear. I asked Dr. 
Badger how many molecules would be present in 
this 0.4 y, and I was rather astonished when he 
worked it out, I have it caleulated here if any- 
body is amused by that sort of thing. In round 
figures, one thousand million million molecules 
were present in this 0.4 y, and that is the sort of 
quantity which is hard to detect in an animal as 
small as a mouse. So I think that the fact that 
one can’t detect any carcinogen in an extract or 
in any kind of substance which is biologically 
shown to be carcinogenic doesn’t necessarily mean 
that it doesn’t contain more than the smallest de- 
tectable amount, but there might still be several 
million molecules present and undetectable. 

Bearing that sort of thing in mind, I suggest 
that we ought to be more careful than we are 
about what we quite habitually put in our stom- 
achs, and I do think the present-day habit of 
coloring and flavoring foods with all kinds of 
synthetic dyes is a thoroughly bad one. Although 
it might mean that the people who make these 
things would lose some money, I would cheerfully 
face that risk if we could eliminate from our food 
all synthetic dyes and synthetic chemicals for 
whatever reason they are added. They can’t pos- 
sibly have any real value, and they might be 
dangerous. Two examples should emphasize that : 
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Butter vellow (NN dimethyl-p-aminoazobenzene 
is unodubtedly carcinogenic and was presumably 
developed for the purpose of coloring butter. An¢ 
the substance 2-acetylaminofluorene, which was 
going to be introduced as an insecticide, is one of 
the best carcinogens at the present time. 

I think there would be a case for deliberate at 
tempts at present for banning synthetic chemical 
of any kind from any kind of food or drink. 

Chairman Spencer: Thank you, Dr. Peacock 
The next speaker, Dr. Walter Palmer, of the Uni 
versity of Chicago. 

Dr. Palmer: 1 shall not attempt to discuss al 
the points raised by Dr. Ivy. I do wish to empha 
size first the importance of continuing the studie: 
of the carcinogenic agents, discussed so well yes. 
terday by Dr. Strong, Dr. Stewart, and others 
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and by Dr. Peacock this morning. We should bear 
in mind that there aren’t very many men in the 
world doing these studies or in a position to de| 
them, and hence they should be supported to the 
full. The experiments are time-consuming, costly 
and most important. The work on the genet 
factor is certainly a most alluring approach to the 
problem, but as Dr. Peacock pointed out this morn 
ing, there is much to be learned from relatively 
simple studies with various carcinogenic agents 
It is important to proceed with such studies noi 
only in mice but also in the higher animals, mon- 
keys, dogs, and perhaps horses, as Dr. Peacock 
suggested this morning. One of my associates 
Dr. Klein, some years ago did carry out some 
studies with dogs; we were unable to produce car 
cinoma. Perhaps we didn't use sufficient doses of 
the carcinogenic agents or give them the right way 
or for a long enough period. 

There is much to be learned, too, from furthey 
pathologic studies of human gastric cancer. I! 
may be that although we are speaking of gastri 
cancer in this symposium as an entity, there ar 
different gastric cancers. There are certainl| 
different types of gastric cancer, tumors which be 
have differently as we all know. 

Of course, efforts toward earlier diagnos 
should be continued. X-ray and gastroscopic ex 
amination should be as routine as is feasible. One 
of the questions Dr. Ivy raised this morning is how 
feasible it is to X-ray or gastroscope periodical} 
the entire population above 40 or above 45. 
think one of the difficulties, a greater difficult) 
than the mechanical one of examination itself, 
that of getting the people in to be examined. 
believe enough young men could be found to 
fluoroscopic examinations if some sort of a syste! 
were set up for a rapid fluoroscopic examinatio 
so that it would not be necessary to rely simply @ 
films, if there were some way of financing it. and! 
there were some way of getting the people in fe 
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the examination. It seems apparent that all pa- 
tients with pernicious anemia and all patients with 
anacidity and all patients with dyspepsia should 
be subject to such studies as often as possible. 
However, it seems clear to me that early diagnosis 
of all gastric cancers is an unattainable goal be- 
cause even with our best efforts we won't be able to 
get the patients in during the latent period to 
which Dr. Peacock referred this morning, when 
there are no symptoms. 

Another problem is that of the biologie char- 
acteristic of the tumor. In other words, many of 
these tumors begin as very malignant ones and 
metastasize rapidly and early. 

In regard to treatment, we must bear in mind, of 
course, that the only progress really made to date 
in the treatment of gastric cancer is radical resec- 
tion, and that progress is considerable. More 
studies, perhaps, should be made of the value of 


_ X-ray or other types of radiation therapy in the 


treatment of gastric cancer. At the moment this 
seems a rather futile and discouraging approach, 
but perhaps something will come of it eventually. 

Dr. Ivy referred to the desirability of cancer 
registration. I think that it is worth while, but I 
should like to suggest that perhaps we ought to go 
a little farther than that and make an effort to 
find out exactly what is happening the country 
over, or In any one metropolitan area, let us say, 
to all the patients with gastric cancer. To report 
what happens at the Mayo Clinic, or the Memorial 
Hospital, or the University of Minnesota, or here 
doesn’t really tell us what is happening the coun- 
try over. It would be important to know the total 
picture of gastric cancer in any one area. For 
instance, in Chicago there are about a thousand 
deaths from gastric cancer per year. That is about 
20 deaths per week. How many of these patients 
have been subjected to operation? How many 
have been X-rayed? How many have been autop- 
sied 

I have wondered if it wouldn’t be worth while 
for the United States Public Health Service to 
get up some sort of a team of half a dozen workers, 
maybe two or three doctors and _ social-service 
workers, to come into a city such as Chicago and 
go to every hospital in the city, get the coopera- 
tion of the hospital staff, get the cooperation of 
the Chicago Medical Society, study each person 
dying from gastric cancer, and find out all these 
things. At the end of a year we should know the 
true status of gastric cancer for that vear. 

One of my associates, Dr. Maimon, studied the 
cases of gastric cancer in the University of Chicago 
Clinies since 1927, and I should like to show you 
some of the findings. The rapidity of the rate of 
Increase in the incidence of gastric cancer with 
advancing age was rather surprising to me, three- 

742422478 


411 


fourths of the deaths being in patients above 50. 
The ratio of male to female was 2:1. 

Of some importance with regard to the duration 
of symptoms 1s the fact that prior to 1938 patients 
with symptoms of from 1 to 3 months’ duration 
constituted 24.5 percent of the group and those 
with symptoms of 3 to 6 months, 18 percent. From 
1939 to 1944 there was a slight but nevertheless 
appreciable increase in patients with symptoms of 
less than 6 months’ duration, as seen in the first 
two columns of table 1, and conversely the number 
of patients who had had symptoms for over 1 year 
was less in this second 5-year period. It seems to 
us that this suggests a trend toward earlier diag- 
nosis, 


TaBLe 1.—Duration of symptoms in patients with gastric 
cancer in the University of Chicago clinic 1927-44 





Duration of symptoms in months 


Periods covered by Pa- ~ Seda = 
analysis tients 
1-3 3h 6-12 12-24 Over 24 
Num- Per- Per- Per- Per- Per- 
ber cent cent cent cent cent 
1927-38 293 24.5 18 26. 2 11.9 19. 1 
1939-44 266 28.9 24.58 25.9 10.1 10. 1 





In studying operability and resectability of the 
total of 566 patients, 100 came in for gastroscopic 
examinations only, or diagnosis only, or refused the 
advice given, leaving a group of 466 who followed 
the physician’s recommendation. Operation was 
not advised in 77 cases because of proved or defi- 
nite distant metastases: I think we would all agree 
that the chief contraindication to operation is the 
presence of proved distant metastases. Operation 
was advised and carried out in 389. Resection was 
performed in 43.5 percent of the total of 466; 32.5 
percent survived resection. This one-third, ap- 
proximately, of 466, included the patients who 
had a chance of surviving 5 years. 

As Dr. Wangensteen brought out yesterday, op- 
erability continues to increase and the mortality 
to decrease. Our surgeons are definitely of the 
opinion that these figures are already obsolete. 
The results in the last 2 years have been better 
than in the preceding years. From 1929 to 1939, 
the operative mortality was 22.6 percent; in the 
next 5-year period, 16.3 percent: and in the last 2 
years still lower, in spite of the fact that in 25 
percent of these operations other viscera involved 
by metastases were removed. 

A group of 377 patients who had been operated 
on prior to 1941 were studied. Resection was car- 
ried out in 41.5 percent of the total; 30 percent 
survived resection: these then were the possible 5- 
year Of the 115 who survived resection, 
we were able to trace 92; 28, or 7.4 percent, of the 
original group were alive 5 years later. Most of 
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those who died in the 5-vear period died in the first 
or second year. 

There isn’t much difference bet ween the original 
series and the group of 5-year survivors with re- 
spect to duration of symptoms at the time when 
the diagnosis was made. Fifty percent of the 5- 
year survivors when first seen had had symptoms 
of more than 1 year’s duration; 30 percent had had 
symptoms for more than 2 years. This suggests 
that a fundamental difference in the type of tu- 
mor is the determining factor in prognosis and 
longevity. This concept is further supported by 
the fact that 26.6 percent of the 5-year survivors 
had a palpable tumor mass when first seen. It also 
fits with the fact that there is no definite relation- 
ship bet ween the size of the tumor and survival. In 
other words, survival may relate primarily to 
the biologic characteristic of the tumor. 

A study of the survivors with respect to the 
Borrmann classification is shown in table 2. The 
second column shows the incidence of the various 
types of gastric cancer, the polypoid type (2.9 
percent): the ulcerating but nevertheless localized 
type (17.6 percent) ; the infiltrative type with ul- 
ceration (16.3 percent); and more extensive infil- 
tration (63.2 percent). 

On the other hand, half of the 30 5-year sur- 
vivors had carcinomas of Borrmann type I, and 
13 had carcinomas of the Borrmann type II. 
There were no survivors in the Bormann class IV, 
the common type of gastric cancer. 

TABLE 2. 


Relation of tupe of tumor to 5-year surviral 





Incidence 


Gross classification of gastric carcinoma, = all Incidence in 30 5- 
wcording to Borrmann gaasret year survivors 
carcino- ¢ 
mas 

Percent | Number | Percent 
Type I 2.9 15 sO 
rype Il . 17.6 13 43.3 
Pype Ill ‘ 16.3 2 6. 66 
Type IV = “1 63. 2 0 0 





Dr. Rigler commented yesterday on the fact that 
in pernicious anemia the majority of the carcino- 
mas are of the polypoid type. Achlorhydria is a 
much more constant feature in this type than it 
is in the ulcerative types. I suspect that this fact 
explains the discrepancy Dr. Berkson mentioned 
yesterday. The longer survival may be due to a 
larger percentage of polypoid tumors. 

There is 1 additional point that I might make 
with regard to these studies. Dr. Maimon went 
over the 577 cases to see if any of them had a proved 
duodenal ulcer and found only 1 questionable in- 
cidence, Dr. Ivy. However, in the past 3 months, 
Dr. Phemister has resected a carcinoma of the 
fundus of the stomach in a patient who 7 years ago 
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had a duodenal ulcer and who still has a classic 
ulcer deformity of the duodenal bulb. 

Dr. Steiner has studied the pathologic features 
of the tumors present in the 5-year survivors, and 
I hope that he will discuss them. 

In summary then, our knowledge of gastric can- 
cer is great, and our ignorance greater still. We 
need more knowledge in every phase of the prob- 
lem: we need to know more about the genetic fac- 
tor: we need to know more about the effect of carci- 
nogens on mice and on higher animals; we need to 
know more about the pathologic and clinical char- 
acteristics of human cancer; and we need to know 
more about the resistance of the host, because after 
all there is such a thing as resistance to carcinoma, 
even in the human being. It would be very help- 
ful, also, if we possessed reliable information on 
just how early gastric cancer is being diagnosed 
throughout the United States, how it is being 
treated, and with what success. 

Chairman Spencer: Before we throw the meet- 
ing open to general discussion, I am going to ask 
Dr. Schindler to discuss the relationship of chronic 
gastritis to gastric cancer. 

Dr. Schindler (College of Medical Evangelists, 
Los Angeles): 1 believe that Rigler and Kaplan 
were the first to discover systematically beginning 
gastric carcinomas. They proved statistically the 
increased frequency of gastric carcinoma in per- 
nicious anemia, and they drew the practical con- 
sequences with a success which to my mind is 
sensational. 

Yesterday Dr. Rigler did not clearly commit 
himself. But in the original publication the au- 
thors assumed that the atrophic gastritis of per- 
nicious anemia was not the cause of the cancer 
formation. This assumption, in my opinion, is not 
correct. Rigler and Kaplan were impressed, it 
seems, by the statement made by pathologists that 
older people regularly have some atrophic gastritis. 
It will not be denied that in older people, who 
have had many attacks of acute gastritis, occa- 
sional accumulations of lymphocytes and some in- 
testinal islands may be found. Yet there is no 
comparison between the aspect, the gross aspect. I 
mean, of the stomach of the average healthy adult 
and the stomach seen in pernicious anemia and in 
many cases of gastric carcinoma. The quantity 
of the alterations of the mucosa is decisive. 

This can well be shown by a survey of stomachs 
in which benign adenomas have developed. These 
pea- and bean-sized tumors cannot possibly cause 
atrophic gastritis: yet they are much more fre 
quently found in stomachs with grossly, I meat 
gastroscopically, visible gastritis than in stomachs 
with apparently normal mucosa. The incidence 
of benign gastric adenomas is given in table 1. 
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TasBLe 1.—J/ncidence of benign gastric adenomas 
G Number Number Percent- 
eb of cases of ade- age 
nomas 
All patients 2, 167 36 1.65 
Patients without atrophic gastritis 1,814 15 &3 
Patients with atrophic gastritis 333 21 6.0 
Patients with uncomplic ated atrophic gas- 
tritis 310 15 4.8 
Patients with pernic ious a nemia 43 6 14.0 








The difference between the pernicious anemia 
eases and cases of uncomplicated atrophic gas- 
tritis is remarkable. What causes this difference / 
It is best explained by the extent of atrophic 
changes. In pernicious anemia, we usually see ex- 
tensive atrophic changes. In the group of un- 
complicated atrophic gastritis, many cases were 


listed which had only small patches of atrophy.. 


If Warren and Meissner are right that the epi- 
thelium in atrophic gastritis corresponds to pre- 
cancerous conditions in other organs, then a 
greater number of such precancerous elements 
should produce a greater number of tumors. The 
difference between apparently healthy stomachs 
and those with some visible atrophic gastritis but 
without pernicious anemia is still considerable. 
It is a relation of almost 1 to 5. What is valid for 
benign tumors (where we can prove it) should be 
valid for malignant tumors (where we cannot 
prove it) also. I believe, therefore, that the fre- 
quency of gastric cancer in pernicious anemia is 
due to the extensive atrophic gastritis present. 
Although many vears will elapse until we can 
prove conclusively that uncomplicated atrophic 
gastritis is a precursor of gastric carcinoma also, 
we should not be deterred from the only procedure 
which promises the discovery of small gastric car- 
cinomas, namely, the frequent examination of 


patients suffering from atrophic gastritis, with 
and without anacidity. 
How can this be accomplished? It is easy in 


private gastroenterologic practice and in gastro- 
enterologic departments. The dyspeptic patient 
in whom. nothing was found at X-ray examination 
always insists on gastroscopy, and thus the suffer- 
ers from atrophic gastritis, about 12 or 15 percent, 
are discovered. It would not be feasible, in my 
opinion, to re-examine routinely every dyspeptic, 
as Rigler and Kaplan did their patients with 
pernicious anemia. But it can be done in the rela- 
tively small group with atrophic gastritis. These 
frequent rechecks, to be continued if the patients 
become symptom-free, should be undertaken not 
by gastroscopy, but by the X-ray relief method, 
four to six films taken in one row (that goes very 
quickly and in a few minutes), and I think that 
rarely a small carcinoma will be overlooked by this 
method, whereas the method of complete filming 
will not reveal small beginning tumors. 
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What Rigler and Kaplan accomplished in per- 
nicious anemia may then be accomplished in the 
larger group of uncomplicated atrophic gastritis, 
namely, the systematic discovery of very small, 
beginning, no-symptom-producing gastric carci- 
nomas. 

Finally, I want to say that I was very glad that 
Dr. Palmer brought up the different gross types of 
gastric carcinoma and their different prognosis. 

Chairman Spencer: Thank you, Dr. Schindler. 
I trust that the discussion will continue on the 
same level as yesterday afternoon. There is no 
reason why anyone should pull his punches at all, 
because as you very well know, the very heart and 
soul of progress lies in the clash of opinion. Is 
Dr. Rigler here? 

Dr. Rigle r: We have been giving a great deal of 
thought to the question how one can proceed to 
make X-ray examinations of many individuals 
who have no symptoms. I might ask who in this 
room over the age of 50 has had a gastrointestinal 
examination. Iam sure I shouldn’t get very many 
affirmative answers; and if we don’t do it, you can 
well imagine how difficult it is to get patients to 
do it. In fact, if I asked who in this room has 
had a film of the chest every year, I anticipate that 
I shouldn’t get very many affirmative answers, de- 
spite the tremendous propaganda the United 
States Public Health Service has conducted. 

So the imponderables here are very, very seri- 
ous. We have found that in this pernicious- 
anemia group, for instance, where we have offered 
the examination free (we feel justified in saying 
to this group, “You are in danger of having a car- 
cinoma of the stomach”), it is like pulling teeth to 
get patients to come back every 6 months for an 
examination. Iam sure that any effort is going to 
be met with that kind of difficulty. If you impose 
a screen, as we have, by doing a gastric analysis, 
the difficulties are multiplied extraordinarily ; and 
as I think you saw from Dr. State’s figures, we 
were unable to get more than 50 percent of the pa- 
tients to have a gastric analysis done. That loses 
half of your patients right off the bat. Not only 
that, but the ones that you do a gastric analysis 
on aren’t very much inclined to come back again 
unfortunately. And if that applies to gastric 
analysis, it applies much more so to gastroscopy. 
I could ask who in this room has had a gastroscopy 
done on himself, and I am sure that 'T shouldn't 
get very many affirmative answers. I am sure that, 
too, is a very difficult thing; routine gastroscopy, 
the way we do it, tends to keep patients from com- 
ing back, and of course the crux of the matter is 
to see the patients often. If you don’t, the whole 
program falls down, because in most cases you 
are not going to find carcinomas the first time you 
see these people. 
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In the pernicious-anemia group, for instance, we 
had many cases with negative diagnoses which 
became positive after a period of years, and that 
is going to happen in any such program. 

There are a number of ways that one could pro- 
ceed. I think we all should agree that the only 
feasible method for finding an early carcinoma 
that we know of at the present time, if you examine 
symptomless individuals, is by X-ray examina- 
tion of one kind or another. That is the thing I 
think patients in our clinic, at least, resist the least. 
We lose some patients because we insist on their 
waiting around an hour and swallowing some un- 
pleasant material, but we don’t lose very many that 
Wily. 

The problem, of course, is how to do this on a 
li arge sec ‘ale without too much cost. [was thinking 
in terms of Dr. Swenson’s work, for instance. I 
imagine that even a ver Vv free- spe nding govern- 
ment would be unwilling to spend all the money it 
would cost to examine 2.400 patients just to find 3 
cases, and next year, when Senator Taft and Rep- 
resentative Knutson, from Minnesota, are doing 
the spending, I anticipate that we shall have even 
more difficulty. Those are other things that we 
must consider. Now there are a number of possi- 
bilities. One is that we do what Dr. Swenson did. 
that is, do fluoroscopic examination only (I think I 
um quoting him correctly) except in the cases that 
suggest there might be something abnormal. 

In any case, that is a very expensive form of 
examination and entirely impractical at the pres- 
ent time on a very large scale. I think it is per- 
fectly practical as a pilot sort of procedure, purely 
from the point of view of getting experience, as 
Dr. Swenson and his associates have already done. 
But it involves an expensive mechanism, the serv- 
ices of an experienced radiologist, and a lot of his 
time, all of which are almost impossible to obtain 
at present on any large scale. 

Another thing would be to do what we are doing 
now, that is, take films and do a fluoroscopic ex- 
amination, which is more expensive and more time- 
consuming, both on the part of the radiologist and 
on the part of the technician. 

A third method would be to institute some type 
of quick filming which didn’t require the presence 
of a radiologist at the time the patient was ex- 
amined but would permit examination of a series 
of films at the radiologist’s leisure within the next 
day ortwo. That is not simple, and most radiolo- 
gists will rise up against it, because they are so 
used to doing fluorose ‘opy that they are unwilling 
to accept such a thing. 

I was impressed by some equipment that Dr. De 
Castro, of Sio Paulo, showed me, with which he 
is able to take a large number of very small films 
by the photofluorographic method, indirect cine- 
roentgenography, but it really isn’t a motion-pic- 
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ture method because they are done very slowly. 
They use small films, which are enlarged for in- 
terpretation. The technician can by an indirect- 
mirror system see by a glance where the barium is 
at the time the films are made. It is relatively 
inexpensive from the film standpoint and doesn't 
take long. The patient may be examined in many 
different positions, and a very large number of 
films can be made. This procedure may permit 
(and IT say “may” advisedly; because I don’t think 
it has ever been tried, and there are handicaps 
which every experienced roentgenologist can think 
of) examination of very large numbers of indi- 
viduals. 

My impression is that we ought to establish five 
or six different procedures, well-controlled, to see 
what happens under such varying circumstances. 
In any case, it is not 1 fruitful field. As one can 
note from some of the statistics on the board, re- 
gardless of what you do, the number of cases «lis- 
covered will be relatively few. Unless some easy 
sieve were put into the process, as we found with 
pernicious anemia, you are going to find that you 
are doing an enormous amount of work to discover 
a very small number of cases. 

Dro EB. V. Cowary (St. Louis): I did not come 
to this conference prepared to speak, but the dis- 
cussion has been so stimulating that I venture to 
express my ideas. The work reported has been on 
a broad basis and has included many profitable 
lines of investigation. Yet there is an aspect of 
the problem of gastric cancer which has not, in my 
opinion, been adequately considered, that is, the 
conditions of cell life in the gastric mucosa that 
antedate the localized malignant transformation 
of cells therein. 

Many methods of chemical analysis are now 
available, applicable to small amounts of tissue, 
which, if used, could supply data on enzyme ac- 
tivity, water content, lipids, minerals, and so on. 
These data would help us to understand to some 
extent the conditions under which the cells are 
living. 

Atrophy of the mucosa is frequently mentioned 
as preliminary to cancer development in it. We 
ask ourselves, Of what does this atrophy consist‘ 
The word “atrophy” implies a wasting of the tis- 
sue, perhaps a loss or decrease in something. 
Such chemical studies might reveal a deficiency or 
a whole flock of deficiencies. 

We hear a lot about carcinogens. Some living 
cells exposed to them become malignant after a 
considerable lapse of time, if the conditions, but 
little understood, favor the transformation. 
Surely it is our task to find out how the living 
conditions of the cells of the gastric mucous mel 
brane in so-called precancerous states differ from 
those normally existing. 
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In our own studies on epidermal carcinogenesis, 
we find that a deficiency In many components ex- 
ists in the epidermis for a considerable length of 
time before the malignant transformation takes 
place. We are inclined to think, in terms of Dr. 
Spencer’s views on the subject, of this transforma- 
tion as a survival mechanism operating occasion- 
ally in cells subjected to adverse living conditions. 
The adverse conditions, or deficiencies, if any, in 
the mucous membrane of patients with atrophic 
gastritis may of course be entirely different from 
those in the epidermis, exposed as it is rather more 
directly to the outside world and thus to external 
carcinogens. 

Therefore in any detailed, comprehensive study 
of gastric cancer, I want to plead for a systematic 
investigation of the conditions of cell life in the 
gastric mucosa. I believe that this is feasible, far 
more feasible than most of us realize, owing to 
these new techniques. It is worth while in human 
mucosa and still more desirable in the gastric mu- 
cosa of animals subjected to experimental carcino- 
genesis and of strains of mice especially prone to 
gastric cancer. Let us get at gastric cancer by 
studying the conditions of cell life where the ma- 
lignant change takes place. Perhaps some of these 
conditions can be corrected. At least, until we 
know what they are, we can’t say that they cannot 
be corrected. 

Chairman Spencer: Dr. Templeton, of Seattle, 
Wash., has to catch a plane, so I am going to give 
him the privilege of speaking next. 

Dr. Templeton: 1 think we are all agreed that 
we do not know what the results of a mass survey 
for gastric cancer by X-ray would be. As St. John, 
Swenson, and Harvey have indicated, certain in- 
formation can be obtained. Dr. Rigler has pre- 
sented certain proposals for conducting a survey, 
and I should like to elaborate on his proposals. 

About 3 vears ago I went to the Cleveland Clinic. 
We were short of trained personnel and had a large 
number of gastrointestinal examinations to per- 
form. It was impossible to spend much time fluor- 
oscoping the patients. Furthermore, I was con- 
vinced that all lesions cannot be seen at fluoro- 
scopy. Small gastric ulcers are easily overlooked 
or cannot be seen. When I worked at the Univer- 
sity of Chicago with Drs. Schindler and Palmer, 
I experienced considerable trouble visualizing cer- 
tain small gastric carcinomas whose location I 
knew from looking through the gastroscope with 
Dr. Schindler. 

It seems to me that using films has a lot to offer, 
and I propose a method which I think may be as 
accurate as fluoroscopy alone. When I was at 
Cleveland, I had a group of inexperienced young 
men. I couldn't do all the fluoroscopies myself, 
and I couldn't depend entirely upon their fluoro- 
scopic findings. I had to check their observations 


with films. By taking a series of films in positions 
I shall describe later, I think I was able to exert a 
reasonably accurate control over their work. If 
the films did not tell the story, the patients were 
brought back, and I re-examined them by using 
both fluoroscopy and spot films. 

By using films without fluoroscopy, I think a 
large number of patients can be cataloged right at 
the start. Either they do have a lesion or they 
don’t have a lesion. If there is a question of a 
lesion or if the films are inadequate, the patient 
returns for a more detailed examination, the spot 
machine and the mucosal relief method being used, 
as Dr. Schindler stated. There is going to be a 
certain percentage of error; that cannot be 
avoided. It occurs in the tuberculosis survey. 
We can, I think, keep it low by feeling our way and 
changing our techniques as errors creep in. 

In selecting the patients for sampling, a group, 
probably in some factory where the majority of 
employees are over 40 years of age and can be 
re-examined at the end of 1 year, might prove satis- 
factory. Re-examination should be done within 
% months to 1 year, because it is known that most of 
the deaths occur within this period. If a 2-year 
interval is selected, lesions may be overlooked, 
because the cancer can start 6 months after the 
initial examination and the patient die before the 
next examination. By studying statistics, I think 
a satisfactory interval between the examinations 
can be determined. 

The method which I want to propose and which 
I think can be done rapidly makes use of the 
miniature film. The exposures are all made with 
ihe patient lying on the table. Beneath the table 
is the reciprocating grid developed by Hodges and 
Morgan. The grid saves time in that it is unnec- 
essary to recock it every time an exposure is made. 
Beneath the grid is a housing fitted with a screen 
and a Fairchild 70-mm, camera, similar to that. 
used in the photofluoroscopic machine for the mass 
survey of the chest. Roll films are used because 
these films are more readily read than the cut 
film. The machine should be equipped with a 
Morgan-Hodges timer, which reduces to a mini- 
mum the bad films from poor exposure. The tech- 
nical part of the examination can be carried out 
by a trained technician without the aid of a physi- 
cian, 

It is very important that the examination be 
carried out in a definite sequence. The fasting, 
standing patient is given a drink of barium mixed 
with water to the consistency of thick cream, about 
one-half barium sulfate powder and one-half water 
by volume. The barium coats the lower part of 
the stomach, and the air normally in the stomach 
gathers in the upper portion. Three exposures are 
now made with the patient in a horizontal position. 
The first exposure is made with the patient lying 








416 JOURNAL OF THE 


on his back and turned slightly to his left side. 
This position causes the barium to flow from the 
antrum into the fundus, and air present in the 
fundus rises to the antrum. In a majority of in- 
stances, an excellent air-mucosa relief view of 
the antrum is obtained. The fundus distended 
with barium mixture can also be observed. 

The second exposure is made after the patient 
is turned prone. The air in the antrum now rises 
into the fundus, which produces a normal air- 
mucosa relief of that structure. The antrum dis- 
tends with the barium mixture. 

The third exposure is made by turning the pa- 
tient from the prone position to a half-r ight lateral 
position. This position gives an oblique view of 
the lesser curvature. By combining these three 
views, a good idea of the mucosa relief, as well as 
of the stomach distended with barium, is obtained 
in a high percentage of the examinations. Thank 
you. 

Dr. Laszlo: 1 was much impressed by Dr. 
Cowdry’s remarks and agree with him that it is 
wise to shift research from the problem of achlor- 
hydria to some less known enzymatic functions of 
the stomach cells. We all agree that in the age 
group of maximum cancer inc ridence atrophic gas- 
tritis is more frequent than it is in the younger age 
groups. The question then arises, What possible 
significance may this increased frequency of atro- 
phic gastritis have for the development of can- 
cers? Inthe following, I shall attempt to outline 
briefly an approach, which appears to have some 
hopes for success. 

For a number of years the group I was asso- 
ciated with studied the factors that inhibit tumor 
growth. In 1945 at the meeting of the A. A. A. S. 
at Gibson Island, I reported some of these experi- 
ments. As we all know, normal cells will not 
multiply unless supplied with all the nutrients, 
minerals, and growth factors. The same appears 
to hold true for malignant growth; tumor tissues 
will grow optimally only if these factors are 
abundantly supplied. However, in studying the 
requirements of tumor transplants on growth fac- 
tors, we found two such, which, though promoters 
of normal growth, are inhibitors of malignant 
growth. These two substances are inositol and 
folic acid. We also described a number of sub- 
stances related to the growth f factor-x “vitamers” 
which were also inhibitors of tumor growth. 

Natural food substances, such as grains, were 
also found to contain tumor-growth-inhibitory 
factors. Their liberation from the bound into the 
free compounds is probably an important partial 
function of the intestinal tract. I therefore won- 
der whether atrophic gastritis, which occurs at the 
highest incidence in the age groups at which malig- 
nancies are at the highest rate too, might not create 
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a situation in which the liberation and utilization 
of these inhibitors in the foods is impaired. 

Dr. E. L. Howes (Columbia University): I 
should just like to mention a control of laboratory 
experiments that has not been fully considered in 
these discussions, namely, the relationship of the 
integrity of the gastric mucosa to diet and to in- 
jury. The history of our awareness of this rela- 
tionship is most constructive. Fibiger back in the 
early 1900's discovered that some of his laboratory 
rats had developed carcinomas of the stomach. 
Many of the pictures of tumors shown yesterday 
are practically identical with his original illustra- 
tions. He found associated with these tumors nu- 
merous ulcerations of the rumen and pyloric por- 
tions of the stomach. Searching for the cause of 
these new growths, Fibiger examined a great many 
wild rats to determine whether they had similar 
lesions of the stomach. They had neither tumors 
nor ulcerations of the stomach, and therefore he 
believed that the cockroaches that they had eaten 
in the laboratory accounted for the formation 
of the tumors. He proceeded to produce the le- 
sions, both ulcerative and proliferative, by feed- 
ing ground-up and dried cockroaches. Fibiger 
got a Nobel prize for this work. 

Beginning at this point, the search for the cause 
of these ulcerations and their subsequent prolifera- 
tion has been long. Many investigators have tried 
to find the changes in diet that cause them and 
how to make them more extensive. Only a few 

can be mentioned : Pappenheimer and Larimore, at 
Columbia University; Carlson here at Chicago: 
Buchner and Konjetzny, in Germany; I spent 2 

years on them; and finally Zuchner and Berg have 
spent nearly 10 years and are still studying them. 

When the dietary deficiency occurs, both the 
glandular mucosa of the stomach and the squamous 
epithelium i in the rumen portion are damaged. At 
first ulcers form, the surrounding area is infiltrated 
with lymphocytes, and then in the presence of 
irritation a remarkable overgrowth of epithelium 

takes place. Even mec hanical irritation, such as 
is furnished by hair or steel filings or cockroach 
shells, causes proliferation, and this effect must be 
enhanced by chemical irritation. Adenomas 
form; and if a break occurs in the muscularis 
mucosa, the epithelium grows down through it te 
resemble a malignant tumor. 

Microscopically, the epithelium that prolifer- 
ates does not contain either pepsin or acid-secret- 
ing cells. It is the so-called intestinal type. _In- 
c identally, this is the type found in carcinoma of 
the stomach. Because it is a precancerous change. 
the next important step is to study what happens to 
the normal enzymes of the stomach after this 
change has taken place. Acidity cannot be talked 
about, but the amount of hydrochloric acid. Nor- 
mal glandular epithelium secretes hydrochlori 
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acid, while in cancer of the stomach decomposition 
acids are formed, especially lactic acid. Pepsin 
secretion also should be altered. 

The mechanism of formation of this intestin- 
alized epithelium has become apparent to me only 
since I have begun experiments on producing 
adenocarcinomas of the stomach by means of carci- 
nogenic threads. Artificial sinuses have been 
made by leading these threads down through the 
muscularis mucosa. The superficial mucosal se- 
creting cells are the ones that move down to line the 
sinuses and proliferate, and this transformation 
is purely a reaction to injury. With this back- 
ground, it is possible, in experimental animals 
with changes in the mucosa as a result of changes 
in diet and with breaks in the muscularis mucosa 
resulting from injury or lymphatic infiltration, to 


obtain all sorts of proliferative distortions of epi-. 


thelium yet not a malignant new growth. 

The dietary deficiency initiating changes in the 
lining of the stomach is very subtle because inani- 
tion and failure to consume food always compli- 
cate the picture. In fact, only two things have 
been found to prevent formation of ulcers in the 
acid-secreting and rumen portions of the stomach, 
namely, whole B complex and feces. Lastly, Zuch- 
ner and Berg believe that ulcers that form in the 
prepyloric area of the stomach, that is, in the nor- 
mally “intestinalized” epithelium, result from 
chronic deficiency of calcium from inadequate in- 
take. Animals do not always begin to eat feces 
until they develop ulcerations; but if they are fed 
feces, ulcerations are prevented. It will be re- 
called that some of the lesions did not form under 
crowded laboratory conditions whereas they did 
so when the animals were separated. Under 
crowded conditions, the animals have a better op- 
portunity to eat feces. Moreover, in regard to the 
stomachs of the monkeys exhibited yesterday, it 
will be recalled that on fog oil the monkeys lost 
weight and did not eat. These are just two pos- 
sible circumstances where a change in the diet was 
possible that could affect the integrity of the gas- 
tric mucosa. 

Dr. Catharine Macfarlane (Woman's Medical 
College, Philadelphia): As a gynecologist and on 
the basis of a cancer-detection experiment con- 
ducted at the Woman's Medical College since 1938, 
Tam of the opinion that an individual whose rela- 
tives died of cancer of the stomach would offer 
very little resistance to any method of periodic 
examination for the detection of cancer in an early 
stage. We find in Philadelphia that the public is 
much more eager to have periodic examinations 
than the medical profession is willing to make 
them. 

Dr. H. D. Harve y (Columbian-Presbyterian 
Medical Center): 1 should like to sketch very 
briefly for you the background which induced Dr. 
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St. John, Dr. Swenson, and me to take up the study 
of the so-called normal stomach in the hope of 
finding gastric carcinoma. I am speaking now of 
the clinical approach and not at all of the lab- 
oratory. 

Prior to 1935 our 5-year arrest rate in carcinoma 
of the stomach was 2 percent. Around 1935 we 
began to get especially interested in the subject of 
treating gastric carcinoma. We had _ excellent 
X-ray assistance. Dr. St. John and I went to 
the clinic personnel and spread the gospel as much 
as we could, of picking up early symptoms, par- 
ticularly in people over 50. The result of all our 
efforts has been this, that in the years between 
1935 and 1940 the arrest rate has risen to 6 percent. 
That is a threefold increase, but. after all it is not 
a very large dent in the death rate of people with 
gastric carcinoma. 

Now why did we go no further? Why could 
we not succeed? In studying the records, as far 
as we could tell, the reason why we could not be 
more successful in our operations was simply this, 
that people generally did not come to the hospital 
in time for a curative operation. Their symptoms 
were so mild and so insidious that they did not 
seek medical aid until they were hopelessly in- 
curable, That is a statement I cannot prove, but 
that is the impression we got out of studying the 
records. In view of that, it became apparent that 
if the patient wouldn't come to the doctor in time, 
the doctor had to get to the patient before he knew 
he was sick, and that is why we attempted the 
study of people, who under normal circumstances 
would not have come to us because they had gastric 
symptoms. The first group of cases that we studied 
were people who came to the hospital for condi- 
tions other than digestive complaints. 

Let me interpose here the counterbalancing, op- 
timistic side of the picture. Certainly a loss of 
94 percent of our patients was not optimistic, 
but it is also true—and this fact should be 
emphasized clearly as much as the pessimistic 
side—that among the group who came to us be- 
fore they had metastases and who survived resec- 
tion, the 5-year-arrest rate was 50 percent. Dr. 
Howard Gray, at the Mayo Clinic, with their large 
series of cases, wrote me that their figure in that 
group is practically the same. In other words, if 
you get gastric carcinoma before it has metasta- 
sized or before you can find metastasis, you may 
expect a very high arrest rate. 

We felt, therefore, from two points of view that 
it was essential, if we were to make inroads on 
the death rate of cases of gastric carcinoma. that 
some screening method be set up to be applied to 
people before they knew they had anything the 
matter with them. We balanced in our minds the 
various methods of setting up the screening pro- 
gram, and it seems to us the quickest, most direct, 
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and simplest program was the one we adopted. Of 
course, it is an expensive, cumbersome method of 
trying to study a large group of people. I hope 
sincerely that some better method will evolve. 

At present I feel that it is up to the X-ray men 
to devise the best method of study. We should like 
to go ahead with our present study. The cost of 
the study must, I think, be weighed against the cost 
of the v4 percent of patients who are now treated 
unsuccessfully. The man-hours which have gone 
into treat ing 04 percent of the cases of gastric car- 
cinoma that come to us reach astronomic propor- 
tions. What we hope to do is to take some of that 
effort which saves not a single life in that group 
and put it to early discovery. We picked up three 
malignant cases, two of which were carcinomas 
that had no metastasis. I saw them just a month 
ago. These people are now 4 years postoperative 
and are perfectly well. 

Dr. Kaplan: 1 want to pass on a suggestion that 
has reached me. Ordinarily we are inhibited in a 
clinical investigation by our inability to carry out 
on willing human subjects the experimental pro- 
cedures that seem indicated to us, and it seems to 
me that we are now being presented witha growing 
group of patients upon whom an experimental 
procedure is being made for us. I am referring 
to the operation of vagotomy for the treatment of 
peptic uleer, which was popularized here by Dr. 
Dragstedt and which is apparently meeting with 
approval by surgeons all over the country. If the 
operation continues to take hold, increasing num- 
bers of patients are going to be subjected to va- 
gotomy: and as I understand it, the secretion of 
hvdrochlorie acid will be seriously reduced over a 
long period, in those patients. 

If we are serious in the belief that chronic 
achlorhydria is related to the development of gas- 
tric cancer, it would seem reasonable to set aside 
these vagotomy patients, perhaps to include them 
in a registry such as Dr. Ivy suggested, and follow 
them clinically with repeated 6-month X-ray 
examinations, to determine whether the incidence 
of gastric cancer in this group is any higher than 
in nonvagotomized controls. 

Dr. Figge: 1 have several comments to make 
that have to do with our general attitude towards 
how much we want to spend on this and how much 
on that. It has to do with whether or not we 
want to go off the deep end by attempting to detect 
and treat cancer according to the present state of 
our knowledge or whether we want to concentrate 
more effort on finding the cause and methods of 
preventing cancer. 

If we limit our attempts to detect cancer to the 
cancer-age group, there are 47 million people in 
the United States over 40 years of age. Those of 
you who are working in these cancer-prevention 
clinics, as they are called—cancer-detection would 
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be better—know that in 1 of these clinics you can 
examine, with the detail that you use, only a 
thousand people a vear, if you examine them twice 
a year. This would mean that in this country we 
should have to have 47,000 such clinics. If it costs 
approximately $5 an examination, either to the pa- 
tient or to whoever is supporting this, it would 
require $470,000,000 to do the job, to say nothing 
of the time, energy, and personnel. Moreover, 
these examinations would have to be made year 
after year. It is temporizing, so to speak, and 
while it would be very valuable to gather statistics, 
I think it should be done in a conservative, limited 
way, and we should spend our main effort along 
the lines of basic research advocated by Dr. Ivy, 
Dr. Cowdry, and others. 

I have one item to add to some of the lines that 
might be investigated, and a little caution with 
regard to what may happen in these cancer-detec- 
tion clinics in the long run. A short time ago I 
heard a paper about a man, who might be called 
a “cancerophobe.” About 1927 this man thought 
he was developing cancer of the stomach so he 
went to a gastroenterologist and had an examina- 
tion. The doctor took adequate X-ray pictures 
and told him he didn’t have a cancer. The man 
doubted the doctor so he went to the Mayo Clinic 
where another series of X-rays was taken. He 
spent the next 10 years having an average of three 
examinations a year in different places, being 
X-rayed all the time. He stopped for a short time 
but continued this activity after 1940, and in 1942 
it was discovered that he had an inoperable cancer 
of the stomach. At the time I heard this paper, | 
wondered whether all the X-ray examinations 
hadn't helped to induce the tumor. Perhaps if 
he had paid no attention to the posslbility of can- 
cer he might still be living. 

The item I want to suggest as another line of 
attack on the gastric-cancer problem would be ti 
investigate the psychogenic aspect of this disease. 
This suggestion is hesitatingly made; but in view 
of the psychogenic factors involved in acid secre- 
tion, it may have possibilities. 

The statistics on 5-year survivals also deserve 
comment. We are told that 90 to 94 percent of the 
patients with operable cancer of the stomach die. 
but the cause of death in this group is not stated 
specifically. Certainly if they die of pneumonia 
it should be taken into account in the statistics 
I assume that most of these people die of the neo 
plastic disease, but those of us who are not cli 
nicians should not be left to wonder. 

This brings to mind another feature of this cal 
cer-detection program that deserves open discus 
sion. It seems to me that we are really neglecting 
the most important group. This may hurt some 
of the older people, but I feel free to say this be 
cause I am in the group above 40. This group 


really 
study 
to ex: 
will |} 
survi 
It see 
on the 
live. 
cance! 
lignan 
izing 
etiolo; 
on the 
Fai 
an all 
clinies 
creat 
onas 
advan 
might 
and n 
detect 
ging. 
Dy. 
that I: 
broug] 
re-em} 
to take 
a grou 
cerned 
the ga 
hope. 
to deci 
think 1 
is wort 
Then ] 
pulses. 
ing it. 
while 0 
point o 
Ther 
that h: 
times i 
ordinay 
Just as 
pernici 
in the g 
in gasi 
change: 
while 1 
Virtual] 
carcino 
ative cl] 
we have 
wa 
diagran 
fundam 
until re. 
surgical 





a 
ng 


vy. 


hat 
‘ith 
tec- 
oI] 
lled 
geht 
» he 
ina- 
ures 
man 
inic 

He 
hree 
eing 
time 
1942 
necer 
er, | 
tions 
ps if 


cal- 


ne of 
be t 
Sease, 

view 
secre- 


2serve 
of the 
h die. 
stated 
monia 
istics 
e ned- 
ot ¢i 


1s cal- 
liseus 
lecting 
+t some 
his be- 
roup 





DISCUSSION 


really not the important group either to save or to 
study. Some of these older people that we intend 
to examine will be saved from cancer and perhaps 
will have a 5-year survival. They are going to 
survive—for what? To die of something else. 
It seems to me that we ought to put more emphasis 
on the group below 40 that still have their lives to 
live. Moreover, the etiologic factors that induce 
cancer probably precede the development of ma- 
lignancy 15-20 years. If we are interested in util- 
izing the cancer-detection clinics to discover these 
etiologic factors, we must concentrate more effort 
on the studies of conditions in the younger groups. 

Failure to recognize the ultimate limitations of 
an all-out colossal indulgenee in cancer-detection 
clinics might well prevent us from realizing the 
great possibilities for discovery that these clinics 
on a smaller scale would present. 
advantage of such overindulgence would be that we 
might soon find such a high proportion of our time 
and money expended in the direction of cancer 
detection that basic investigations would go beg- 
ging. 

Dr. Warren: There are several unrelated points 
that I should like to mention briefly, that have been 
brought out in the various discussions and deserve 
re-emphasis. Before that, however, I should like 
to take issue with Dr. Figge. It seems to me that 
a group of this sort ought primarily to be con- 
cerned with deciding what avenues of approach to 
the gastric-cancer problem offer any chance of 
hope. It is up to those who hold the purse strings 
to decide whether they will give money for it. I 
think we ought to ask for anything that we think 
is worth while, regardless of the money involved. 
Then let those individuals who have generous im- 
pulses decide whether or not they feel like support- 
ing it. I think if we start screening what is worth 
while or not worth while too much from the stand- 
point of cost, we may overlook some valuable bets. 

There is one fundamental principle in pathology 
that has been indirectly touched on a number of 
times in the discussion here; that is, that it is extra- 
ordinary for neoplasia to occur in healthy tissue. 
Just as we find that in those individuals with 
pernicious anemia, with various types of changes 
in the gastric mucosa, there seems to be an increase 
in gastric cancer which is following out the 
changes we note in the endometrium, for example, 
while normal function is going on, and there is 
virtually no chance of development of endometrial 
carcinoma. It is only after atrophic or degener- 
ative changes have set in in the endometrium that 
we have carcinoma developing from it. 

was particularly interested in Dr. Palmer’s 
diagram because it re-emphasized another of the 
fundamental principles of pathology, which up 
until recently the exogenesis of surgical procedure, 
surgical technique, had forced those attempting to 
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treat gastric cancer to violate. You note that in 
Dr. Palmer's group of the Borrmann type IV, the 
infiltrating carcinoma, there were no cures. <All 
too often I have had autopsy cases, persons on 
whom partial gastrectomies had been done, in 
whom the recurrence of the tumor that had brought 
about their deaths was in the remaining portion of 
the stomach. The surgeon who would take out 
two-thirds of the breast for a carcinoma of the 
breast would feel that he had not been dealing 
properly with his patient. I think it is very 
important to consider at least the advisability of 
more total gastrectomies than are done at present. 

We should not overlook the splendid body of 
experimental human material that we have in indi- 
viduals who have had different types of surgical 
procedures for nonmalignant conditions, carried 
out upon the stomach. If we are interested in the 
influence of bile on the gastric mucosa, for ex- 
ample, what could be better than a patient who had 
leukocytal gastrostoma’ If we are interested in 
the effect of the absence of bile, what could be bet- 
ter than a patient with a gastroenterostomy and a 
partial resection? There are a great number of 
experimental procedures which can be very readily 
carried out by observations on persons of this type. 

In the discussion of the radiographic study of 
these lesions, there is one point that I should like to 
mention, as a pathologist with a brotherly interest 
in radiology. That is, that there is no more risky 
procedure for the radiologist than fluoroscopy; 
and in the enthusiasm for finding early carcinoma, 
it should be kept in mind that fluoroscopy carried 
out day after day is the best way for a radiologist 
to exceed his tolerance dose. 

Dy. Shay (Te mple Unive rsity) : Dr. Palmer 
mentioned the question of differences in resistance 
of individuals to malignaney. Dr. Ivy, having in 
mind some of the things that have been discussed 
vesterday and today with regard to the duodenum, 
I was wondering if an attempt to measure differ- 
ences in local-tissue resistance would not be worth 
consideration. The question of pH, by implica- 
tion or directly, has been ienehael with respect to 
gastric carcinoma. Whether the shift in pH to- 
wards the alkaline side (gastric anacidity) or 
whether merely a change in pH to which the tis- 
sues are not normally subjected is to be considered 
of importance, I do not know. If it is a matter of 
higher pH, the duodenum certainly houses such a 
pH regularly. 

Too, regarding the possible role of gastritis in 
gastric malignancy, does not the high incidence of 
duodenal ulcer and the associated duodenitis sub- 
ject the duodenum frequently to a similar patho- 
logic state? Then there is the possible factor of 
carcinogens supplied by bile, which you and Dr. 
Peacock mentioned this morning. If there is a 
carcinogenic agent in bile and it plays a part in 
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gastric carcinoma through the regurgitation of 

duodenal contents into the stomach, the exposure 
of the duodenal mucosa to such a carcinogen on 

purely anatomic grounds should be even greater 

than that of the gastric mucosa. 

The duodenal mucosa, therefore, is exposed more 
intensely than is the gastric mucosa to three of 
the factors: higher pH, duodenitis, and exposure 
to a carcinogen (?) in the bile, which have been 
stressed in their possible roles in gastric malig- 
nancy, yet we are all aware of the very low inci- 
dence of duodenal malignancy compared with that 
of the stomach. I wonder if an attempt could be 
made to establish a difference in the minimal 
amount of carcinogen injected that would produce 

carcinoma of the stomach and carcinoma of the 
duodenum. 

Dr. Ivy: There can be little doubt regarding a 
difference in tissue susceptibility. W hen Dr. Lor- 
enz and Dr. Stewart gave methylcholanthrene 
orally to rats, they failed to obtain cancer of the 
glandular stomach but did obtain cancer of the 
intestine. 

Dr. Peacock: May I just answer that one point 
that was raised with regard to the bile in the du- 
odenum? Of course, the point which perhaps I 
do not make clear is that bile is a good solvent for 

carcinogens as long as it is in an alkaline —— 
When bile regurgitates into the stomach, even 
with people with achlorhydria, the pH is ane 
in the stomach than in the duodenum; and under 
these conditions, if you make a solution of car- 
cinogens or hydroxy compounds that are formed 
by the liver and excreted in the bile and if you 
put such a solution into an acid pH, you get a 
change, a loss of fluorescence, and I suggest you 
might get a precipitation of the potentially car- 
cinogenic material on the stomach side of the 
pylorus. That is my point, that the cancer is com- 
mon on the acid side of the pylorus and extremely 
uncommon on the alkaline side, although the his- 
tology of the two sides is not very different. That 
is why I believe there is some reason to think that 
perhaps the effect of the acid on the bile might 
be significant. 

Dr. Shay: Certainly acid gets into the proximal 
duodenum and so could cause precipitation of the 
carcinogen there. It should also be pointed out 
that in the anacid stomach the pH may reach a 
high figure—even greater than 8.0. 

Dr. Cooper: A great deal has been said about 
experimental gastric cancer and the detection of 
the disease in patients without symptoms, but we 
haven’t heard much about the diagnosis of gastric 

cancer in patients who have symptoms. This is 
the primary problem that faces the clinician, and 

I don’t think this meeting should close without 
comment on this matter. I feel that any well- 
rounded program attacking gastric cancer should 
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devote as much attention to diagnosis in those pa- 
tients with symptoms as to basic research on etiol- 
ogy. For it may well be that the difficulties of 
diagnosis and cure will be with us long after the 
cause of the disease is clearly understood. If the 
accumulated Nation-wide statistics could be pro- 
jected backward into the offices of thousands of 
doctors listening to the stories of untold thousands 
of patients with gastric symptoms, we should have 
some concept of the magnitude of the diagnostic 
problem. Which of these patients has gastric 
cancer? It is the clinician who knows how difli- 
cult it may be to answer this question. 

At the outset it should be emphasized that most 
patients with gastric cancer have symptoms. They 
are vague and difficult to evaluate but are gener- 
ally present. When the series at New York Hos- 
pital was studied, the average duration of symp- 
toms before admission to the hospital was 1214 
months, and 85 percent of the cases were inoper- 
able. For an average of 8 months they failed to 
go to a doctor and treated their disease over the 
back fence or in the corner drug store because they 
were not very sick. For an average of 414 months 
they were under a doctor's care. The patient’s 
and doctor’s delay in arriving at a diagnosis is 
reflected in the low operability and further in the 
dismal Nation-wide statistics. These are the fig- 
ures that challenge us, and their reduction is the 
problem that faces us squarely. 

A vigorous, uphill battle is being waged against 
patient delay by the American Cancer Society and 
similar organizations in public educational pro- 
grams. In New York City we feel that real prog- 
ress is being made. But too little is being done to 
educate the doctors, and the diagnostic aids he has 
available are often misleading. The X-ray is cer- 

tainly the most useful diagnostic aid, yet it is not 
more than 80 percent accurate on the first examina- 
tion. The gastric analysis is “a real diagnosti 
significance in the presence of a gastric “Jesion. 
The free acid is low or absent in 85 percent of the 
known gastric cancers, yet is normal or even ele- 
vated in 15 percent. The use of the gastroscope 
has helped, particularly in supplementing the weak 
points of the X-ray examination. But new ané 
better diagnostic methods are sorely needed. and 
doctors need to be educated in their use. It isin 
this direction and in the field of application of 
what is known that the door is most open t 
progress. 

Dr. Cowdry: 1 am sorry for the clinicians! ! 
want to say a word about something that the! 
might do since they seem to feel a little bit out of 
it in this discussion. The spread of cancer maj 
be related to the permeability of connective tis 
sue, as you well know from the work of Dura? 
Reynals and others on the spreading factors an 
also when we recall the work of our Russi! 
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friends with the ACS serum. I think that we 
ought to discover in cases of spreading cancer 
whether the permeability of connective tissue is 
increased by making the simple test of injecting 
trypan blue and measuring its spread. 

Dr. Golde nv { Pre shyte rian Hospital) . The ques- 
tion of accuracy of X-ray diagnosis of cancer of 
the stomach has been brought up by Dr. Ivy and 
Dr. Cooper. In the discussion of accuracy, do 
we mean accuracy in the detection of a lesion, of 
an abnormality in the stomach, or do we mean 
accuracy in our judgment whether an abnormality 
is probably cancer or not? In the majority of pa- 
tients it is not too difficult to detect an abnormality. 
The problem is to determine whether the abnor- 
mality is cancer. The spastic antrum, of which 
we are seeing more and more, is an example. Has 


and an antral gastritis or has he an infiltrating 
carcinoma’ In an ulcer, is the excavation be- 
nign, or is carcinoma present? Yesterday I 
spoke of Dr. Stout’s superficial spreading carci- 
noma and mentioned the fact that he has collected 
28 of these cases in the last 9 years. Seven of the 
twenty-eight carcinomas were in the mucous mem- 
brane around a pre-existing, open, peptic ulcer. 
In 8 of the cases, the carcinoma developed in the 
mucous membrane covering the scar of a healed 
peptic ulcer. 

Some surgeons say that if a reliable radiologist 
is not sure about the character of the lesion, or if 
he suspects that malignant disease may be present, 
an operation should be done. Operation on the 
basis of intelligent suspicion is necessary if we are 
going to get early carcinomas, but it is inevitable 
that some benign as well as malignant lesions will 
be found. In Dr. Swenson’s series, which has been 
mentioned several times, abnormalities were de- 
tected in seven patients; all were operated upon 
but in four the lesions proved to be benign. That 
would give an accuracy of less than 50 percent in 
the diagnosis of carcinoma; but if accuracy of de- 
tection of a lesion is meant, the accuracy is very 
high because none of the rest of the patients de- 
veloped evidence of organic disease of the stomach 
during the succeeding 2 or 3 years. It is interest- 
ing that Dr. Swenson detected an abnormality of 
the stomach which he suspected indicated malig- 
nant disease, and at operation an experienced 
surgeon was unable to find a lesion. A few months 
later the patient reappeared with an advanced 
lymphosarcoma of the stomach. In this instance, 
X-ray examination disclosed evidence of disease 
which escaped detection by an experienced sur- 
geon, for the simple reason that the physical prop- 
erties of the lesion were such that it could be 
neither seen nor felt by him. 

In connection with the problem of detection of 
carcinoma of the stomach, I should like to mention 
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the patient a hypertrophy of the pyloric muscle . 
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the possibility of developing new apparatus for the 
amplification of fluoroscopic light with which, 
presumably, motion-picture films of the stomach 
could be made routinely. Sometimes in the course 
of a prolonged fluoroscopic observation a peristal- 
tic movement may occur only once or twice. This 
movement may be of profound significance. Un- 
der the fluoroscope it is a fleeting thing; but if it 


‘were possible to record it on a motion-picture film 


and then study it at leisure, I believe that the ac- 
curacy of our judgment would be improved. Some 
of the manufacturers, I am quite sure, are now 
ae or intend to work on such equipment. 

ossibly this group could encourage the develop- 
ment of that apparatus. 

Miss Eleanor Macdonald (Connecticut State De- 
partment of Health) : We have in Connecticut, or 
we shall have in 2 months, the answers to some of 
the questions that Dr. Ivy, Dr. Palmer, and others 
have asked, because we have a registry of all the 
admissions for cancer to all the hospitals in the 
State since January 1, 1935. We have followed 
all these cases with only about 5 percent loss. The 
cases of gastric cancer, of which there are 2.809 
through 1945, constitute 8.5 percent of the total 
cases registered, That is an 11-year experience in 
1 State. New patients were admitted to these hos- 
pitals for gastric cancer at the rate of 10.2 per 
100,000 population per year. These figures are 
being analyzed now. I thought it might be inter- 
esting to know that for 1 specific section of the 
population, the State of Connecticut, in which ap- 
proximately 1 of 3 belongs to a hospital-insurance 
group, we know the experience in hospitalized gas- 
tric carcinoma with regard to treatment. delay, 
follow-up, and survival and cure rates. Verifica- 
tion of every death is the practice. 

Dr. Wakerlin: Mass surveys of populations for 
cancer would become quite feasible if we had a good 
serologic test for cancer; and I wonder whether 
any members of this conference have any published 
work which they would care to mention, indicating 
progress or difficulties along that line. 

Dr. Wangensteen: Dr. Figge’s suggestion of the 
futility of examining people over 40 years old re- 
minds me of Benjamin Franklin’s parable about 
Methuselah. He said that when Methuselah was 
500 years old, an angel appeared and told him to 
build a house. 

Methuselah asked, “How long am I to live?” 

The angel told him, “More than four hundred 
years.” 

Methuselah said it wasn’t worth the trouble. 

I think Dr. Samuel Johnson said that all of us 
are leaking ships. It isn’t a matter of who is going 
to survive but how long we can keep afloat. 

Those of us who are dealing with the cancer 
problem must, of course, agree with Seneca that 
old age is an incurable disease. Just like an old 
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automobile, one part breaks down at atime. New 
automobiles are hard to get, and new bodies too are 
hard to get, so we had better keep them alive as best 
we calh. 

One of my associates just recently did a gastric- 
cancer operation on a fellow who was 83; he was 
quite garrulous and thought he was living i in the 
town that he had left 7 or 8 vears be ‘fore. My 
associate fixed him up pretty well from a surgical 
point of view; but when he had done that, nobody 
wanted the poor fellow, and the only alternative 
for the surgeon appeared to be to take the patient 
home with him. 

There is a real problem involved in this, but I 
suggest that until society prepares a way for us, we 
had better remember our Hippocratic oath and do 
the things we are privileged todo. If we fail to do 
that, we do not merit the license or the protection 
that a medical diploma affords us. However 
much we deplore the circumstances that patients 
with gastric cancer are near or past the Bibical 
three score and ten, or that for many of them only a 
palliative operation can be done, nevertheless, we 
should deal with these situations as best we can. 
I am agreed, however, that a greater effort should 
be made to have patients come for operation for 
gastric cancer at an earlier date; in other words, 
the time has come to put more emphasis on the 
early recognition of gastric cancer. 

A number of speakers have alluded to the prob- 
lem of total gastrectomy in augmenting cures in 
gastric cancer. That is a very important point. 
Dr. Pack mentioned it, and Dr. Warren likewise 
alluded to it. An English surgeon, Hey Groves, 
stressed the point of removing the great omentum : 
Finsterer also stressed it. [am certain that every 
surgeon who operates how for gastr i¢ cancer does 
that. but not every surgeon ‘who operates for 
gastric cancer removes the ; gastrohepatic omentum. 
There are lymph nodes in it, and surgeons who pro- 
fess to do a radical operation for gastric cancer 
must perforce remove the entire lesser curvature 
from the pylorus to the esophagus. Surgeons who 
fail to remove the entire lesser curvature in operat- 
ing for gastric cancer would not do an incomplete 
operation like that when operating for cancer of 
the breast. Many years ago, Halsted defined the 
principle that in operating for breast cancer the 
axillary lymph nodes must be removed, and not the 
breast alone. And so, too, with the stomach. 

I agree that we should do more total gastrec- 
tomies; the reason we do not is that most of us 
find that we can do an extensive subtotal gastric 
resection with less risk to our patients. Total 
gastrectomy for all such patients, though it would 
undoubtedly increase the likelihood of cures in 
many instances, would result in an increased early 
operative mortality. 


And when one can do gastric resections for can- 


cer with an operative risk of approximately 5 per- 


scopic 


[ thin] 


cent, one should not hesitate too much in/a given} @chlor! 
instance whether the lesion under scrutiny is a with at 
gastric ulcer or a gastric cancer. Mind you! you} Melous 
radiologists have more influence in determining]! Dr. 
what is going to be done with a patient with a gas.J about | 


tric lesion than any of the rest of us. It behoove 
roentgenologists, therefore, to give careful though 


to their reports. If the roentgenologist, in a bor- 


@ tritis te 
t ot such 
of then 


derline case, fails to alert the clinician by stating I think 
frankly that the possibility of a cancer cannot bef !t 1S mt 
excluded, he (the roentgenologist ) may unwitting- workin 


ly contribute to procrastination in bringing pa- 
tients with gastric cancer late to operation. Dr 


Rigler, in our own hospital, has long followed thi 
police: y of alerting the internist to the possibility of 
cancer in gastric lesions of dubious nature. 


I think there is a scheme of doing total gas 
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difficult 
sf of a cel 
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period, 
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trectomy which permits its being done with a risk of vear 
that begins to approach that of ordinary subtotalf#s man) 


gastric resection. You remember in Dr. Pack’s 
picture he indicated that. the esophagojejunal an- 
astomosis was made at the antimesenteric border 
of the jejunum. I prefer to begin the posterior row 


ler has | 
we have 
[thi 
spWith ay 


of sutures very near the mesenteric border of the hydria 


jejunum. In other words, the jejunum itself may 
be employed to give fixation to the esophagus 
posteriorly. The placement of two such inter- 
rupted rows of fine silk sutures affords a secur 
anchorage as well as covering for the posterior 


portion of the anastomosis. The slit in the je 


junum for the anastomosis is then made about at 


the antimesenteric border. This device, when com 
bined with Lahey’s maneuver of covering the an 
astomosis anteriorly with the reflection of the gas 
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trohepatic omentum onto the anterior wall of thebelieve « 
esophagus results in a complete covering of thifsome si 


anastomosis extending around its entire periphery 
With the use of this technique, I believe that thi 
operation can now be done with risks which begi 
to approximate those that experienced surgeons ar 
encountering In performing subtotal gastrectom) 

Dr. Schiff (Univer sity of Cincinnati) 1 fear a 
this point even to mention the word “achlorhydria. 
and I for one do not believe that achlorhydria pe’ 

has anything to do with the development 0 
cancer but that it is rather a manifestation of som 
disorder which may bear relationship to gastri 
cancer. 

There are one or two points that I should lik 
tomention. One is that it is well to remember thal 
in pernicious anemia achlorhydria is present 1 
99 percent of the cases; in atrophic gastritis it } 
present in a much smaller percentage; and ther 
are certain people—I think Dr. Schindler will bea 
me out—whose stomachs appear normal on gastr 
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scopic examination and who have achlorhydria. 
[ think if we could get a series of patients with 
achlorhydria and a normal stomach, achlorhydria 
with atrophic gastritis, and achlorhydria with per- 
nicious anemia, and then follow the technique used 
in Dr. Wangensteen’s clinic, we might learn more 
about the relationship of achlorhydria and gas- 
tritis to gastric cancer. I followed a small number 
of such cases through a period of 8 years and none 
of them have developed a gastric carcinoma. But 
[ think the group is entirely too small, and that 
it is much better to work, as Dr. Wangensteen is 
working, with much larger groups. 

I believe that in general hospitals it is not too 
difficult to do routine gastric analysis on patients 
of a certain age group and gastroscope those who 
have achlorhydria and follow them for a long 
period. Some prospects are lost ; but on the other 
hand, we have had patients with us for a number 
of vears, and we have gastroscoped some of them 
as many as 30 to 40 times, and I think Dr. Schind- 
ler has gastroscoped some patients even more than 
we have. 

I think it would be of interest to follow patients 
with apparently normal stomachs and achlor- 
hydria and see what happens to them in contrast 
with the other patients. That might give some 
information along the lines that Dr. Warren sug- 
gested, of a relationship of apparent irritation or 
lisease to the development of carcinoma. 
Chairman Spe neers: Dr. Ivy. will you close the 
discussion ¢ 


Dr. Ivy: 1 believe everyone here will agree that 
the major emphasis should be placed on research, 
both experimental or fundamental research and 
clinical research. However, as I view our present 
nformation on the subject of gastric cancer, I 
believe our greatest hope lies in the discovery of 
qeome substance or means for liquefying ‘and 
uarkedly reducing the growth of the cancer. On 
the other hand, I feel that it is our duty to give 
some attention to the matter of earlier detection 
of gastric cancer, and I should like to know the 
nse of this conference or group regarding this 
Piwestion. Should studies be encouraged which are 
-Plesigned to improve the present case-finding meth- 
‘Pods for detecting gastric cancer early / 
All those who believe that the answer to that 
@uestion should be ves, hold up your hands. 
if All those opposed, hold up your hands. 
I judge that it is the unanimous opinion of this 
tonference that studies should .be encouraged 
which are designed to improve the present case- 
inding methods for detecting cancer earlier; and, 
of course, it goes without saying, unless I hear 
some objection, that the major emphasis in this 
over-all attack on cancer should be placed on 
research, 
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Dr. Eugene Pendergrass (Philadelphia) : Dr. 
Ivy, will you answer the question that was asked, 
whether there is any serologic test being attempted 
to make an early diagnosis of cancer? 

Dr. Ivy: So far as I know, the only serologic 
test which has been suggested recently for the di- 
agnosis of cancer is the test of Dr. Gruskin. 

Dr. Schiff: To your knowledge, has anything 
been done recently with gastric juice in an effort 
to diagnose gastric cancer early? Have there been 
any chemical studies attempted along new lines to 
see whether some substance might be present in the 
gastric juice of patients with gastric cancer that 
is not present in the gastric juice of others! Do 
you know anything about that ? 

Dr. Ivy: Nothing since Dr. Brunschwig  re- 
ported his work on the gastric inhibitory factor 
of the gastric secretion. Do you agree, Dr. Bar- 
rett ¢ 

Dr. Barrett: There are some very loose observa- 
tions that perhaps would add something to the 
points under discussion. In regard to gastric 
juice, there is a method, which did not impress me 
upon reading the literature, for finding the rate of 
decolorization of methylene blue in the gastric 
juice. The chap introduced a very small amount 
of methylene blue. As I remember, he used two 
or three drops of a 10-percent water solution of 
methylene blue, in about 250 or 300 ce. of fluid, 
which he introduced into the stomach by a tube. 
He then took fractional analyses, and he reports 
that the fractional samples taken from the stom- 
ach do show a selective decolorization, which indi- 
cates cancer. The most amazing thing about the 
report to me was that he somehow, with just 250 
ce. of fluid in the stomach, found methylene blue 
there after 24 hours. I can’t quite imagine what 
the pylorus was doing during all this time. 

In regard to the serologic question, before the 
war (and this work was interrupted by the war), 
1 was very much interested in this aspect, and Dr. 
Maver at the National Cancer Institute was pre- 
paring a pure cathepsin from hepatoma cells and 
from normal liver cells. It occurred to us that 
since this was protein in nature and since it was 
one of the vital enzymes of the cell, perhaps it 
might offer as good a point as any other at which 
to start investigating the serologic, or perhaps we 
had better say, the immunologic qualities of this 
intracellular substance. 

This work is not completed, and I hesitate to 
mention it for that reason. But we did find that 
one could take the apparently pure cathepsin from 
a rat hepatoma and an indistinguishable cathepsin, 
that is, indistinguishable chemically, from normal 
cells, and if one tried them by inoculations into the 
guinea pig, there was a marked difference between 
those two cathepsins. There were some very poor 
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and equivocal indications that other serologic 
methods might also demonstrate a difference im 
this material. I toss that out as merely being one 
indication that the finding of a serologic method, 
which Iam sure most of the people in the room feel 
is quite hopeless and I almost feel that way my- 
self—may not be altogether hopeless. 

There is one other thing in regard to gastric 
tissue, and again I just toss this out as something 
that is in the literature. I couldn't quite swallow 
it. There is a group of workers from Rumania 
who report that biopsy of gastric tissues shows 
that the topographic distribution of vitamin C in 
these tissues differs between normal and pathologic 
stomachs, and they even go to the extent of draw- 
ing a diagram of the concentration of vitamin C in 
relation to its anatomic position in the stomach. 
They found one very high level at a slight distance 
from a cancer. The paper is in French, and the 
word they used was that this point was the “zone 
de barrage.” Just what they mean by that, you 
are as able to interpret as Lam. They did say, 
however, that this point was the site of the next 
metastasis, 


ATTENTION is invited to the Fourth International Cancer Research Congress to be held 
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So there are some little things in the gastric 
juice itself that some people think might be im- 
portant. 

Dr, levy: According to my knowledge, if methyl- 
ene blue is present in the stomach in significant 
amounts 2+ hours after administration, there must 
have been some gastric retention. Referring to 
cellular chemistry, I believe that much valuable 
information may be derived from a study of the 
chemistry of mucins. There are different forms of 
mucin secreted by the gastric mucosa. It is pos- 
sible that the early cancer cell may produce a 
specific tvpe of mucin, or a mucin different fron 
that produced by the adult mucin-secreting cell. 

Chairman Spencer: Thank you, Dr. Ivy. Befor 
we adjourn, Dr. Cowdry has a motion to put 
before the group. 

Dr. Cowdry: This is a motion that carries unani 
mously, It is that the conference extend thank: 
to Dr. Brunschwig and to the University of Chi 
cago for their hospitality, which has made thi: 
conference so very instructive and enjoyable 
(Applause. ) 

The meeting adjourned at 12:50. 
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